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s_ ymms Jus4 Hichelyon Lana, Kenmington, Waryiand 20788 30 81-p0
December 31, 1974

Wr. Leonard Appleby, contracting Officer
artsent of Health, Education and Walfare
¢ NgaTth Jarvice
: i Dratg - Admind stration, CA-212
Fighars Lana, foom 5C-13
fodkvitie, Heryland 20R52

Retersnce; Contract FDA 71-268: 161 Project F2H46
Dear H_r. Applaby:

Ligton Biemetics, Inc.. 1s pleassd to submit 2 report for the referenced
contract entitled "Mutagenicity Screening studias! for compound FD& 71-33,
shinnant Chloride.

_Inclided in this report aré the results and raw data of the three tests
. CH tad: Host-Medfated Assay, Cytoganetic Spydims and Dondpant Lethal
Aisay. Etght {3) copies are being submitted for your roview.

Ugon conpletion of the toxicology work an avaluation was made of our rasults
::'thpse appearing in the 1{terature. In cases where our valugs wera lower,
thwicglogy was repeated. In some {nstances either the Host-Madiated
Aksay. Dowinant Lethal Asgay andfor Cytogenetic Studiss were alsc repeated
at one or more levels io Ffulf111 the reqiiremants of the contract, In some

¢ases, the acute and/or subscute assEYS were {nvoived.

11 there are any gquastions concarning this repart, ar, if additional informa-
tion is required, please do not hesitate to contact us.

Sincerely.

LITTON BIOMETICS, INC.

Robert J. Weir. Ph.D.
Yice President
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I REPQRT
A. | 1on

Litton Bfonetics, Inc. {LB!) has investiguted the possible
sutagenicity of compounds. selectet and provided by the Food and Drug Admin- -
fstsation under Contract 71-268. LBI's investigation utfiized the three
mepmalian test systems herein described -- Host-Mediated Assay, Cytogenetfc
Shodies and Dominant Lethal Assay. Thesa tests provide information as to
tha types of genetic damags caused l.'ur. envirommental compounds -- pesticides,
chemicals, food additiver, drugs and casmatics.

Ihe Host-Hedfated Assay 1s based upon the assumption that the
actton of a mutagen on the genetics of bacteria fs similar to that in man.

This 1s further strengthemsd by the use of an eukaryotic &gaﬁsm {Saccharomyces

cerevisiae). ~Stnce the mutation frequencies are well sitablished for the
indicatar organism, any deviation due to the action of the tast compound s
readily detectabie. As some compounds are muiagenic in hacterili ang not in

the host animal, and vice versa, this test {s able to differentiate an aciion
which may have been due to hosts' ability to detoxify or potentiate a suspectad
rutagen. This action 1s dependent upon the ability of the compound to gain
access to the peritoneal cavity. Coupled with the direct action of the compound
or the Indicatar argantsm in vifro. the. assay provides a clear insight into

. host-madiation of mutagenicity.

Cytogenstics provides a valuable tosl for the direct cbservation
of chrasesoral damage {n somatic cells. Alteration of the chromasome number
and/or form in somatic cells may be an fndex of mutation. These studies utflized
axamination of bone marrow cells arrasted in C-metaphase from rats exposed to the

tast compound as compared to pusitive and negetive control animls. If mutatfonal

L ' . .
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changes occur, the types of camege sxpected dum to the action of chemicals
are structural rearvangemnts, bregks and otier forms of desage to the
u:lm:msma‘t complesent of the calls expased. ;
For the in vitro cytogenetic studies, we heve a more rafid -
and tnexpensive weans of determining chromosomal damage, This tx accom-
plished by abserving cells in anaphase. As the-chromatids sqparate and
mave alomg the spindle, sberrations may OCCUT. Chramatids which do not
migrata to the daughter cells way lead Lo uneven distribution of parts or
of entire chromatids {mﬂutic nondysjunction}. Thesa give rise to "side
arm” bridges which have been interpreted as point stickiness or localized
—failyres of chromesome duplication polnt errors, Thase abervations {bridges,
__pasudechiasmetn, muitipalar cells, acantris fragments. ete.) are extremely
sensitive indicators of gemetic damage.
The Dominant Lethal Test {5 an accurate and sensitive measure
of the smount-and type of fetal wastage which may occur following administration
__ of a potential qutagen. Domirant lethal metatfons are indicators of lethal
genetfc lesions. The effects of mutagens on the chromosomal conplement of
the spermazozoa of traated males results fn alterat{ons of form and number
'of chromosomes. Structyral rearrangements and aneuploidy may Tead to the
~ preduction of nan-viable zygotes, eariy and late Tetzl deaihs, abortions and
congenital maiformations. In addition, aberrations could taad to sterflity
or reduced roproductive capacity of the F-i gensratioen. The action of a mutagen
an specific portions of spermetogenesis is also apparent in this test.
B. 0 tive
The purpose of these stydfes 15 to determing any mutagenic effact
of the test compound by emplaying the Host-Mediated Assay, Cytogenetic Studies



and the Dominant Lethal Assay, both in yivo and in yitro fesis are emp 1 oyed
with the cytogenetic and wicrobial test systems. These tests and thelr de-
scriptions are raferenced 1n the Appendices A through F.-
C.  Compousd
1. Test Meterizl
Compound FDA 71-33, Stannoys Chloride, Crystal #1746,
Lot YBZ. ns supplied by the Food and Drug Adninistration.
2. Dosagas
The animals saployed, the determination af the dasage
levels and the route of adwinistretion are contained 1n the technfcal dis-
cusabon. _
The dosage levels employed for compound FDA 71-33 are
as follows for the Ertugelnetf-::. Studtes 1n vivo in rats, -

Test ' Test 117
- —kln Level A0 ma/kg ———————
Intermed{ate Lavel 40.0 mg/ky ————
LD A0C.0 mg/kq 1300.0 mg/kg {acute)
_. Megative Control 5aline Saline
PosTtive Control (TEM*) 9.3 mafkg. 0.3 mg/kg

The desage levels employed for compgund FDA 77-33 are as

follows for the Host-Medfated Assay in yivo 1n mice.

Test I' Tast 11°
Low Leve] £.0 mg/kg —————-
Intarmediate Lavel 40.0 mg/kg S
105 400.0 mg/ky 1300.0 mg/kg {acute)
Hegative Control 5a1ine Saline
Positive Coptro] (EMS**) 350  myfkg 350  mygfkg
© (Do 100 mg/kg 100  mg/kg

*  Triethylene Malpmine

** Ethy] Methana 5Sulfonate

Aok Iimathy]l NEitroaamine

+ These two tests were parformed 2t d4ifferent time intervals.

'mmummcs | 3



The dosage levels emplayed for compound FDA 71-33 are
a5 Tollows for the Dominant Lethal Assay 1n vive in rats.

Tast I Test 11
Low Level 4.0 ma/kg —————
Intermediate Leval 40.0 mg/ey ——————— .
400.0 mg/ kg 1300.0 ma/kg {acute)
ative Cantro] Saline Saline
Postive Control [TEM*) 0.3 mgfkg 0.1 myfkg

The in vitra Cytogenetic Studies were performed employ-
ing three logarithmic dose levels.

Low Level 0.1 mecg/mi
Ngdiun Level 1.D mcyg/nl
Hfgh Lavel 16.0 mcg/ml
Nagative Control Saline
Pouitive Control [TEM*) 8.1 meg/ml
The discussion of this test 15 contained 1n the technical
dfscussion.

D.  Methods

Tha protocols exploved are expiained in Appendices C and D.
E.  Sumpary

1. Hos t-MedTatad Assay

Compound FDA 71-33, Stannous Chloride, was rot genetically
activa in yitro ar in the Host-Madiated Assays with Salmonells sirains TA-1530
and G-46 and Sacchargmyces strain D3.

*Tristhylene Melamine
+These two tests were performed at different time intervals.

| m BIONETICE | ‘




2. {ytagenetics -
v Invive
The compound produced no detsctable significant
sbherration af the bone marrow metaphase chromosomes of rats whan adninistered
arally nt the dosaga levels emplayed in this study.
b Inyitre
_ The compound produced no significant aberration
in the anaphase chromoiomes of hutan tissue culture calls when tested at the
dosage Yevels smplayed 1n this study.
3. Dominant Lethal
This compound was considered to be non-mutagenic 1n rats

in the Dominant Letha} Assay when usfng the dosages employed fn this study.




F. and DMscussion
1. Toxicity Data - Test I

3. In vivo K

Compound FOA 71-33 was suspended in 0.85% saline
and administered to ten male rats by arm] intubation. The average body wefght
of the animals was 350 grams, and each received an acute dose of 2500 mg/kg of
body weight. A1l animals were found dead within 42 hours.

Findtngs at necropsy fndicated {nflammed intestinal
Tiwings amd 8 vascular stumach. ,

Doss Tevals of 108, 200, 400, B00. 1600 and 3200
wo/kg were selectad to determine an acute L05y-

_Tha toxicity data is presentad on the LDEE repart-

ing form using the Litchfield-Nilcoxson medhod.

| The LDg, was determined as 720 mg/kg. The LDg
dose Tevel wai derfved from the raw data Lusu prabit 1fne {uacorrected}. The
Lﬂiﬂ derived from both corrected and uncorrected probit 1imes were within
confidenca 11mits of each other. The acute dosas used were LD - 400 ma/kg,
intermediats level - 40 mg/fkg and the Tow lavel - 4.0 my/kg. -The subacute
‘dose levels used were the same as those for the acuts. Tie data on the dose
Tayals, number of animals and the neeropsy Tindings are presented in the foxicity
data shests.

| b Inyitre

The compound was suspended fn 0,.85% 5:1111- and
added to tubes of WI-38 cells in the logarithmic phase of growth. The cells
ware obuerved far cytopathic effect {CPE) and mitonses at 24 and 48 hours with
the following results.



Tube Mo, No. of cells
1 5 X 10°
2 " .
s "

4 -
. .
5 “
2 ‘
" "
0 ;
W "

Cone .
g/ mi

1000
1000
. m-
500
100
100
50
50

10
10

tRE

A closer range of concentrations was employed, as follows.

B O w S M L P e

10

20
10

0

-4 -2 4

+

+

The dose levels amploped were 10 meg/ml as the high level, 1.0 meg/ml as

the intermediate lavel, and 0.1 mcg/mi as the low levael.

| mmms
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C. TOXICITY LATA SHEETS
CONTRACT FDA 71-268
COMPOLINR: FDA 71-33

STNEOUS CHLORIDE
TEST 1




Solvent: 2.85% Saline
Desage Farm:  Suspsnsion

TOXICITY DATA

COMPOUKD FDA 71-33

Antmals: Male rats with an average body weight of 238D grams. Al

anime}s were observed - for fen {10) days.

Range Finding:

oy
2500

g 288

1600

3200

No. Dead/Ho. Animals
10/10

0/5
0/%
0/5
/%

5/5

5/5

Macropsy amd Bay of Death
Day 1 (B8) and Day 2 (2):
MNeceration of stomach.

Nose
None
None
Gay 1 (1) and Day 2 (2):

fMceration of stomach; red
intestinal 1ining.

bay 1 (3) -and Day 2 (2):

Ulgceratfon of stomach; red
Tntestinal lining.

Day 1 (4} and Day 2 {1):
]

Ulceration of stomach: red
intestinal 1ining.
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LnSﬂ REPORTING

DOSE EFFECT CURVE FOR

TORK USIUG LI?GHFIELD-HILCDxDH KLTIGD

COMPOUND FDA 71-33

QES~HET |

GEEERVED | EXPECTED CORTRIE.
sase | PrOPORTION PERCENT PERCEAL PERCENT ©¢ {chi}?
500 L5/5 _100 121 . 021 0207

800 3/5 600 548 052 0545
woo - | 4.5/5 900 924 = 021 0303
Total animals = 15 I%It.-HFE 094
Munbsr Doses, K = 3 (CHI1Z = 1056
Animals/Rosa = 5 Decrees of Freedom, nek-2=
(CBI)? for o of k-2 = 3.84 . ginca 1050 is less than 3.84

4

Lbgn = . T20

LDyg » 436

haterogahecud

fLix w5 2.71 = 2 236 2,77 =
A T

1356

2.338

Vil

5550 x fEDSD =
Lbgg = 37
fLﬂﬁu

r

1.941

tharefore date nokt significantly

LDsg ant 18/20 Confidsnce Limits = _P{ 3N fLﬂm 1308 ) = .95

Attoched stould be a2 plet of tha daxa-effsct ¢urve on log-peakis paper.

1
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2. Host-Madiated Assay - Test I

Compound FDA 71-33 was not mutagenic 1n 3almonella
straln G-45 1n any of the assays. The results with strain TA-1330 showed

an ¢levated frequency at the subacute Righ dose level. This fncrease may
be reat or possibly the resylt of high mutant counts for twe animals

{Monbers & and 8). A1 assays with Saccharomyces were negative,

o} BIONETICS | 12
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EWLUATION SHEET

Compound: 71-313 Stannous Chloride

In Vive
Fossihia : N -
Indicator Strain  In Wero Low Recoverizs Controls Other Comments
TA-1530 pus. :E N ox 1. Subacute high dose appears
pogitive but I faml that
5/36/12 all P AL PCoox it most tikely woutd be
Al nagative if anitmlz 558
A SANE wers dropped.
SANC '
SAL .
SAT
5AH
G-hs _
NC NC 0K 1. ATl doams negmtiva
£/16/72 w1l - PO PC-
_ AL . PL OK
A AN~
SAMC
SAL
SAE
S$AH
153 : :
RLC MG oK 1, AL fragq. 15 sltightly elevatec
HC,PC Acutes pos. PC probably resuiting from
(5/8/72) ) PC oK the lTowered recovery.

: Al 2, SAH doze shows alightly
3ANC, S-acutes AH AN ox high freg., but I dom't
{5/12/11) SANC - consider positive.

: SAL
SAI
SAN

Summary: a1l data should be acceptable. MNone of the dose levais ware definite

positivas For any argeniam.

All contrals tock good. ) '_t

.



HOST-NEDIATED ASSAY SUMMARY SHEETS
CONTRACT FDA 71-268
COMPOUND FDA 71-33

STAMNOUS CHLORIDE

TEST I

14



el tERE TTY R Ry R D B R RS BN 9 e B Rd L b R

HOST HEDIATED  ASSAY

SUMMARY SHEET

5.

COLPOUNLT FDA T1=33

SALMONELLA. SACCHAROMYCES D=3
TAL%30 ) G-=40
MM F MFT/MFC S PME MFT/MFC HRF MRT /MRC
(x 10E-8) c;»luE-E) {X 10E=-9)
- ACUTE . ' '
' NC +O7 « 90 5.7%
. PC 6,98 in.42 36.50 43.56 £3.25 3.20
] AL 1.2, 1,81 20T 2497 T.17 1.24
' Y | L.02 1,52 R 1 3,84, .71 +B1
© ALDS .70 1.04 T 1,53 2,03 . 3.43. .59
| BULACUTE e _
NC ' BT " .90 : 4,50
sL 1.19 1.78 3,22 3.54 4,56 1.01
%1 ' .96 1.43 2,00 2.8 £.03 1
SLLG 5, B2 g, 30 .3.26 3.62 11,05 2. 46
1IN VITRO TA1530 46 D-3
* "% CONC % SURVIVAL R % 1GE5
- TCRD - - : 0,25 63,7 : .
NG : - - - 100.0 : 5
pe : . + + < 0.5 688 £67
STOP E
]
Uy : N _



b. HOST-MEDIATED ASSAY DATA SHEETS
CONTRACT FDA 71-268
CONPOURE FDA 71-33
STANNNS CHLORIDE
TEST i

l= MORETICS | 15



Bast Mediated Assay --ﬁdjuﬁted Faw CFU x 107/0.6 my

The true raw colony counts were Yost threush automation
for this_compound. Thus, the scurce of the adjusted raw n
CFU x 10%/0.6 ml {Column A} was the true raw counts as assim.
¥lated by the sutonatic colony counter. nultiplied by the
eutomatic proqram by 0.16666666£66667 {Lalumn B) and then
divided by 01667 (the cheFk Tigurel. The criginal concept
was that the true CFU x 107/0.6 ml would be printed as columm
A: Thraugh a programina anomaly the Column B check figure was
. abtatned es the raw CFU x 107/0.6 ml and recorded as such.

- $tep 1 Technician set counter - plates on counter,
Step 2@ Automatic equipment accumulates counts on
3 plates of 10-% dilution as CFU x 107/0.6 ml,
Step 3: Automatic equipment multiplies count ahtained
¥n step } by 0.16666G65666687 to obtain total
coint/ml at 09,
Step 4: Auteomatic check of result of step 3.
TC x 109 & 0.1667 = CFU x 107/0.6 m1
Step 5: Technicisn was to record the true raw CFU x
' W07/0.6 m in lan book, hovever, ths computer
developed & quirk and provided thz Column B
check figure as the raw count.

To clerify the problem Column A is headed Adjustad Raw CFU X 1067/

0.6 wl in each case where the check figure was provided as the raw
coimt,

1
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HeaT. "E0lATED ASSAY REFURT SREEV

COCPOUNGE FpA 74=33 - - DRGANISE SALMONZLLE TALZZ:

DASE LEYELS POSITIVE CouTRAL = Jin = 100 45/¢6

r#; F-: F?: Fﬁ: f‘:

TREATHMENT: TN Yivas LRALe ACUTE DATE STARTZDI MAY 86 1972
- A B o D
ADJUSTED : TATAL NO« MUTATI DN
Anl¥ il KAk CFL X TOTSL CFuw X ESTANTS X FRE [C/F)
) . NUMBER 1RE7/CeEiib 10cds LaGll 1LZdrl«Dip X YpE-3
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RANGE .22 35«00 Gell¥
VAKX Tecx3 3. 00 L0447
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HOST. YEDIATED ASSAY REPLRT, SHEET

COMPSUNL S FOA TL~23 -
DOSE LELERT LOd = & MS/AG

TREATWENTE Iit VIVOe CRALe ACUTE
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ADJUSTED
ATk, RAW CFU X TOTL CFU X
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TREATKENTS IN VINODy JRALy ACUTE
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COMPOLNG: FpA 71-33 - - ORGANISM: SALVDNELLA T41537
DESE LEVEL: Lpw = § NEAKG _ .
TAEATMEHTY Ik VIVOs ORALs SUSACUTE DATE STARTEDI ¥AY 26+ 1972
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E‘* 10 LET, 56 2723 Z2.00 ~ 1,17
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MGST #ECIATES ASSAY REPCRT SAEET.

COMPOUNS S, FpA T1=33 : ORGAYIBME SALMOMELLA TALSa:

OGSE LEVELS. INTERVEDIATE = 40 ¥G/1G

II— TREATMENT: IN VIVOr ORALe SUSACUTL JATE STARTED: MAY zZmr 1972
- A 8 c o
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HOST MEDIATES ASSAY REPGRT SHEZT,

LOMPIUNDT Fph Tim33.

DOSE LEVELS of5 = 40 0 wMBFKG

C TREATMEAT: I4 VIVCr ORAW: SUBACUTE

A g
ADIUSTED
AT AL RAK CFQ 4 TOTAL CFJ X
NUMEBER lpEddS+ENL lofedlelnl
1 20.16 3.358 ¢
2 %0.U8 GeH5
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& 10.C8 1,53
7 19,72 3a24
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TRANGE CER
AR Se53
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ORGANISME SALMONELLA TA1531

‘DATE. STARTED: MAY 26s 1o07p
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TOTAL MO
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HOST AEULATEDS ASSAY REPORT SHEET

COMPOUNGT FOA -71=33 . ORSANISME SALMONILLE Gmih
DOSE LEYEWL? NESATIVE CONTROL = SKLINE

-TREATMENT: 1IN VIVD, CRAL, ACUTE DATE STARTEDZ JUNE térla72

ﬁ " . - -..ﬁ- .....

- E - . n
ADIUSTED TOTAL MO AUTATIN
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o2 RGeS0 Ba.T75 "Ee0G a B2
. &Sk Bak3 5«00 e Tl
L D252 Be¥ agieal Lol
= 24.12 hedz © Be00 1.2%
& Ui Ok Toll . GeDO W57
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CHPOUNG Y FDa 7i=33 .

T TREATHE TS IN VIVOr ORaks ALUTE

o . B "
- ADJUSTED
Ridlital, ALY CFU X TOTAL GFU X
MUIMERR TLORTAUaEkL, 108/ ),
E 1 1446 241
2 2Te12 $.52
E- 5 28430 .72
4 25,70 L.33
5 3174 LT T BW2h
B 1926 B 53
E 7 22426 2.7i
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ﬁ RO DUTLIERS
e e R e S T T T T T D

L B H o et - |

fmepm SNt mm e — e m

HiST MEoIATEL ASSAY KEPDRY 3hEIY
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=4 A
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HOST MEDIATZD ASBAY REPOQT, SHMIET. ' . f

CuMPoUnDE F2A Ti~a3 ORSANISM! SALMOMNELLA Gwig

-

DOSE LEVELS LoV = 4 M5/40

TREAT:EAT: IN VIV3s ORALs ACUTE DATE STARTED: JUNE 1&s 1972

=4 ™3 T3 7@ T3 =3

i

r:j. !E? ztj !E!

f

A e I S

A B c 5
ADJUSTED g TOTAL NOw AUTATION
AIMAL RAU wFL H TOTAL CFY X AUTANTS X FRZ (£/3)
NI 13E7/045. 0L 1U0ES/ L e i 105071 « 00AL X 10Z=5
1 25.74 4.2G 1l.00 2eb6
-] A7 62 Ba2T 29,00 4,63 *
3 Li.22 B+RT iz,110 1l.75
'r-l-_ H5+ T4 Ter8 10.00 l.28
L bIaTh T«29 18,00 247
B $C 848 .98 2200 2a72
7 2495 4e71 16,840 Za
o 20415 bea?d 12,4040 =T
M. OF AMIYALS EuJALYg a
ASe SF TELD ANIWMALS ZIUALE o
C:.H... :-3 :E.-l C C'D'—rl ‘J
= COLX QB2 . - % 1BEBY - - 0% LOEm3) oo vl
MIAT Ds27 - LAe25 ) 2467 )
RANET Be T2 12.400 3033
Mak e D4 29.00 I,
o M Ly 23 104843 i-;‘.‘-ﬁ
# SUMAARY SITH DUTLIZTRS REMOVED
oL, B COL. € COks D
(X 10ES) (X 10200 (X 10C=3}
ME AN &y 2 1643 2439
RANDE * J3.79 1n.50 2.11
O Ba03 ez 00 P b
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HLST MEQTATED ASSAY

COAPQUNDI FRA 71=33 -
DOSE LEVEL: INTERMEQIATE %8 WNGARG

CTREATHEATS IN VIVOD: URALy ACQUTE

REPGRT SAEET.

ORGANISME SALVONELLA Gwid

DATE STAATED: JUNE L&y 1972

A B c b
ABJUSTED TOTAL MOa RUTATION
ANINAL RAM CFLU X TaTal CFY X MUTraTe A FRE L(C/T)
NPMEEH 10E7F/0 BNl 10ELALGML - lﬂEEJI-DHL_ ¥ 1gE=-"
1 22,70 a5 2400 " Bek0
2 5. 20 TaB5 27.00 3. 58
3 - PETH BaTG Yz .00 2«51
4 . Sl.th Bel® £0a00 e85
5 12,04 B«40 17.00 Jeln
& IN.72 el 10430 L7
i 3342 .57 19.30 .41
B JG«M2 Ged V. 22400 J«E7
o EBa.T4 HuldD 1lya40 .13
L RTaBE T.L8 2Ea il bl
MNds GF énIrabs EGSALS A6
oL+ B Col« C tol. ©
(% locad)d (X I1GED) {% 10E=£)
VEAL 5478 20420 3,49
© BARSE ABT 15400 1.99
AX T»58 28«0y R, 40
HIN el 120G 2.51
+ SUMMARY WITH OUTLIERS RENOVED
- CDLs B Colks C £ole D
: {x L0-R) - {x 10EQ) (% 10==3)
- MEAN Do 2075 el
Rines o 2 1«00 » Th
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MIN 439 14«60 3«10
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HssT_ﬁEgIATsp ASSAY REPORT 5AEET

COMPOUNLI FDa 71=33 .
QUSE LEVELY LDS =~ 400 waské
TREATMENT! IN VIVZ» ORAL) AEUTE

.-A P a mm s . -_._..._..H..
ADJUSTED
AﬁfﬂﬁL _ RAsi DF X ToTeL CFU X
NUESER IOET/CebNL 1028/ GML
. S3.10 B.85
£ E2.45 10.%1
= T0+3E 1173
5 SR el
5 T5+78 12«52
$ 85455 Gy £
) 7 6548 11sid
8 - BO9.22 9.937
g a2 1a17,
Mde GF &uIMWALE EZuLNLE G
Mt OF CTORTALINATSD EQWALS 1
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AR Febh
RANEE 1i.45
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MG DUTLICRS "
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Cep e
TOTAL WD,
MUTLNTS X
LOEG/ 0L

lg.00
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1340
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E3a00
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1a.00
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Eobe £
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2600

2. 00

vAaE 1E0

SALNONELLFR gead
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S S
MUTATY 2N
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X 1fE=2

1.R%
L L
« 2R
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HUST ZLIATES ADLAY REPORT SEET

COMPOUNDL FRA 71-23 -
DOSE LEVEL! Lps = & MG/AS
TEEATHERT ;"3 VIVOs OSBulys . SUBACUTE

- - A S B -
B ABHIATED
AR Ll Faanl LR A TET:l CFu X
NUVAEER 1007/ « 500 L0571« Unik
i E%+ 20 B.20
- T2 2510 R LI
- 25,82 Budi
4. 28.0e Gebr?
g’ LS 20 ' Bedl
& a0ald S5.02
F) is.20 BT
8. 25.30 430
o 22408 3.7
Li a5l Beld

Chde OF wNjMALS ESJALS 1%

o ' CoLsy Z

: : (A 1LEA)
;"]:_E A 4850

AANGE Befd

MAX B¢l

I 2l

NO OUTLIERS

QRBANISME SALMONELLA G-ub

(OATE STARTED: JUNE 141972

. c ..
ToTai MO
MATASITS X
10EC/AL D0

Te 0
33100
3400
10400
el
15,00

3«00

4o 00

2«00

Fell

t3l« C
(% 1LER)
1V Bl
20D
Bhe0d

2.00

B
HUTATIN
FRE (L/8)
% 10E=-3

1:%7
T 15
Re§
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I TR
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(L]
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Ku3T, YEOIATED ASEAY REPLRT S-ECT,

COMPOUNLY FOB Tim3d CREANTSHE SALMONILLE Ge=bg

r

DUBE LEVEL: INTER-EDIATE = U0 WG/ss

TREATHENT: IN VIVDe ORALe SUSACUTE ~ DATE sTARTED: JUNE L&e1072
) AT .- B O e N
[.‘ ADJUSTED TOTAL rQ. MUTATINN
ANTHAL, RAW CFU X TOTAL §FG X #UTAUTS X FRE {C/2)
E ' KiimGER LA el 7 LaZadleudl 100/ L0000 " X lpE=d
i 46.50 T3 7 13,040 2eliD
- I 1- 71+ B Tebd .00 C 1.2}
[}- 3 32e70. . Bek5 1300 273
4 372D hely 15010 2:3R
5 5ieil Se50 17400 _ e
. ] 2yl Jels Galill 1ekl
F T 23458 Bl 13.10 el
" g T 24a 0l B 00 T 1400 o5
E 11 4la70 Be Sk Is.iD ) Eelf
NOw oF AMNIZALS LGuAlS 1D
E CDLe 3 Cobe £ QL. B
(X looh? . (£ 1OUEC) {x i0==2)
. HEAN Bei7 15430 243N
E COURAMEIE Eel2 13400 gl
bEX LelQ 19.0% &,nn
% MIN XeiB 5,00 1 ot
Ir MO GUTLIZRS, ' R
E i e e e L B = T AN T AT ==




H2AT ME2IATED AS3AY KEPJRT. S=EET,

+

COMPOUNGE FBA Ti=33 - - ~ GRGANISME SALMONZLLE &=ug
COSE, LEVELY LG5 ~ 430 43/K6 |

o B o

" TREATMENT: In VIVDy CRAL SUBACUTE DATE STARYED: JUNE 1sel972
IR IR A o B o g o
E ADJUSTED TOTAL Q. MUTATTAM
IMAL rRéi “FU X TGTAL CFU X MUTANTS X FRE (C/H)
I!' " Ky¥ZER © AOETSUmbwi i0Ea/ieCML 10EGAL.0NL X 10E=R
) 2 B0+92 T B.&Z 3a.00 557
t}- 3 45,20 Tel3 22400 Z.80
i 9,00 ) -1 ' L«20D BT
5 BisSE TudE 24«00 e 2
. & 4020 Be £4 3700 5o it
E 7 e iz U,hv . T« GO 1,53
T 8 ol .22 T EN&T Jg. QD fa AR
2 58.08 Babip ig.08 . 2e07
II“ 10 3deil Eald 17.30 2423
KGr GF wliZsALS EduiL: 14 _
B ' Cole B Crla C gL,
(X AcZa) (% 1CE7) {x LOE=8)
. MEA; &.58 21490 1.26
i CRANGE - - 9.ip 1500 621
YAX 18.70 39,00 B30
Wl La5D 1400 Y
ﬂ" " NO OUTLIERS : - _ '
% C3CBSF. 05 DEC 72° 18:17i10 UYSER CFUOST 250
HalS I 53T OUT 0 LIMES 543, PROCESSING TIME 23.42 SECQOMOS
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HIST MEQTAVED ASSLY REPORT SHEET

 ——— e

CONMPOUNDE FDA Ti=ZX o QRGANISWE SACCHAROMYCES a3

O0SE. LEVEL: NEEATIVE CONTROL » SALINE
. TREATMENT! IN VIVO" CRALs AGUTE . . DATE. STARTED: MAY 8, 1972 .
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3. Tuxic‘lfr Data - Test II

Compound FDA 71-33, Stannons Chloride, was prepared
a5 2 17 to 28 percent (w/v) suspension and adminfstersd as a singla aral
dose to five groups of six male rats {average body weight 455 gramg) at
dases of 1500 mg/kg. 1700 mo/kg, 1930 mg/kg, 2200 mg/kg and 2500 mg/kq.

3fgns of toxfcity consisied of depressed activity and
untriftingess, the latter was charlcf.erized by axcessTve secratory activity
resutting in crusting around the nose and ayes together with poor hatir cpat
appgarance. Deaths occurred in 211 groups as noted on the toxicity data
sheet, At terminatfon 211 surviving an1ﬁls were killad ard on necropsy mo
gross findings were obemrved.

The acute oral LDgy for compound FOA 71-33 {s 1723 mg/kg
with confidence limits of 1469 mg/kg to 1905 g/ kg {95% probability). The
LD, 15 1316 my/kg. |
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| OXICITY DATA SHEETS
COMTRACT FDA 71-268
COMPOUND FOA 71-33
STANMOUS CHLORIDE
TEAT II

m BIONETICS 44




Sotvent: 0.85% salfne

Dosage Form: Suspenzicn

TOXICITY DATA
CONTRACT FOA 71-268
COMPOUNE FDA 71-33
STARNOUS CHLORIDE

Anfmals: Male rats with an average body welght of 4585 grams. Al
animals were cbserved for seven {?? days .
LDEI'.I:
Dose
kg # Dsad/# Apingls bay of Death and Mecropsy
1500 1/6 Day B6{!): Ko gross pathology.
1700 4/6 pay 2(1), Day 3{2) and Day §(1}:
——Na gross pathology.
1930 3/6 Pay 2{3}: Mo gross pathology.
2200 6/6 Day 3(2), Day 4(2), Day 5(1)
ard Day 6(1): HNo gross
pathalogy.
2500 &/6 Day 2(1). Day 3{2), Day 4(1),

Day 5(1) and Day 6(1): HNo
gross pathology.
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LR Host-Mediated Assay - Test II
Compound FDA 71-33, Stannous Chloride, was not genetically
active in any of the repeat assays.




&

HEST-MEBTATED ASSAY SUMMARY SHEETS
CONTRACT FDA 71-268
COMPOUND FRA 71-33

STANNOUS CHLORIDE
TEST II
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HOST MEDLIATED ASSAY

SUMMARY SHCET
COMPOUND: FDA T1-33
SALMOMELLA
TALR30 G=8&
MMF MFT/MFL HMF
(X 1DE-8) (X lDE=-8)
ACUTE
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AL o, . 0.
A[ . n. .:Il ﬂ'!
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¥ - .

0.
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D=3
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ﬂl u.l
0. 0.
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MOST-MEDBIATED ASSAY DATA SHEETS
LONTRACT FOA 71-28R
COMPOUND FDA 71-33

STAMNHIS CHLORIDE
TEST il
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HOST MEDLATED ASSAY REFORT SHEET

COMPOLIRBR: FDA Tl-33

DOSE LEYEL: NEGATIYE COWNTROL =-SALINE

ORGANLSHE SALNﬂHELLi TAl530

DATE STARTED! AUGUST 8, 1974

C 1]
TOTAL NO. MUTATION
MUTANTS X FRE {C/D3)
10E0/1,0ML ¥ 10e-B

25.00 L.rg
3¢.00 T.3b
2%,00 T.2T
21,00 2.1% =
27.00 .12
36.00 oLk
31,00 4,10
35.4040 5.20
32,00 , .20
CHl. © COL. D
X 1GEQ) Cx lOE-83

3,67 5.19

18.00 5,23

39.00 7.34

21.00 2.11

H SUMMARY WITH QUTLIERS REMOVED

TREATHMENT: IN VIVQ, ORAL, SUBACUTE
A e
AniMAL RAW CFU X  TOTAL CFU X
HUMBER 10ETfO . EML 10EB/Y . OML
i 32.70 5,45
pr 3}.50 5,32
3 32,20 5.37
4 59,80 9,97
2 29.90 4,58
& 39, ED .63
7 g dp Taat
B 319,90 - b.ER
g 36.90 .15
NO. OF AMEMALS EQUALS 9
TGTAL CPU OUT OF RANGE EQUALS 1
CoL., B
£xX 10ES)
ME AN 6.5
RANGE 4,98
MAX .97
MiN .98
CoL. B
- £x 1082
ME AN 8,01
RANGE 2,56
MAX 7.57
MIN 4,498

CoL. C COL. D
X 10ED) {x 10E-E)
33.00 B.5T
14,00 3.2
39.01 Ta3l
25,00 4,10
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HOST REDIATED ASSAY REFORT SHEET

COMPOUND: FDA T1-33 ORGANISM: SALMONELLA TAIS30

DOSE LEVEL: FOSITIVE CONTRODL - DMN = 100 MG/KG

TREATMENT: [N ¥IV3, ORAL, ACUTE DATE STARTED: AUGUST &, 1974
A B C D
. TOTAL NO. MUTATION

ANTMAL AAM CFU X TOTAL CFU X MUTANTS X FRE fC/B3
MUMEE R LI0ET/O,5ML 10EGSL.OML 10ED/ 1, ML X 10g-8

1 39,30 6.55% 118,00 18,01

P 4,60 5.TT 117.00 20.29

3 30,20 5.03 137.00 2T.22
ok 24, BO 5,80 uy o0 59.31

5 33.40 G, 83 131,00 23.2Y

& 30.00 5.00 184.00 36,80

Ki RS. el 9,20 2H9.00 31,41

g 39.50 6,58 314%.00 YT.70

9

31. 70 .20 22500 2,40

MG, QF AHIMALS EQUALS 9
TOTAL CFU OUT OF RANMGE EQUALS 1

oL, B coL, ¢ CoL, O
{x 10EDLD) (X MOEQD Cx 10E-8)
MEAN : &, 09 206,454 24,04
RANGE I, 20 e27.00 41,29
MAX 9,20 344,00 5%. 31
MIN 5.00 117.00 18,01
NO OUTLIERS
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HOST MEDIATED ASSAY REPORT SHEET

COMPOUNL: FDA T1-33 ORGANISM: SALMDMELLA-TAYREO

DOSE LEVEL: LD5 - 1300 MG/KG

TREATMENT: IN VIVO, QRAL, ACUTE PATE STARTED! AUGUST B, 13974
A : G- C D

TOTAL NGO, MUTATI QN

ANIMAL RAA CFU X TOTAL CFU X MUTANTS X - FRE (CJEBJ
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#OST “£0IATED ASSAY RERGRT SHEET

COMPCUNDY FOA TI=33 OUHBAMISM: SALMUNILLA G=46
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cOMeOUNDY FDA T1=33
OLSE LEVEL: LO% = 1300 HG6/<6

TREATHENTS IN VIVOy ORA.¥ ACUTE

i B
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""" & 28, T, 4AeTEB
7 194615 3e3
E ]_.T-GD E.:a
T ¥ T Rk 2,73
10  2l.o0 325y
NO. OF AWEMALS ZAULLE 1.
CCle
e . o o oF IagBy.
"EJ:-N E‘-?E
AArBE 16,0T-
T - mART - “lglwd
. v I "2.83
_ NO QUTLIERS
TOP.

.-

OHEANTSN:

SALWONELLA Gnib

- L]

PR

-G ]
TYQTA. NOe MUT2T 7 ON
TMUTENTS & FrRE 1L El

10E0/1 . 0N i loes9

G, 00 ) de24

BeQ0 32

B : 170 1 E «91.

2.60 A7

10.90 Eyi?

belil T 1e25

2a00 ‘sl

10.00 3.3

S Ts.p0 T T L.34
19440 2,98
Lol & ClLe 9

AR IEEDI (A l-a‘JE &)

E.5. . 14 6%
H.nﬂ 3'35-
10,00 © T 3,53
E-ﬂ‘..l ' i!?

B oo

DATE STAREE2] uUwE 2B, 1974

Nl R

EET

15

. .ih

: it i

et

e b



LCOMPOUND
e —e—e——... _DOSE_LEVEL
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HDST MEDIATED ASSAY REPORT SHEET

COMPOUND *  FDA T1-33 ... ORGANTSM © SACCHAROMYCES D-3

NDOSE LEVEL 3 PUSITIVE CONTAOL - EMS-350 MG/KG

TREATMENY s TN Vivd, DRAL, ACUTE . ._DATE STARTED :  T/15/74 .
e et o - A ... ... B .. & 0
- TOTAL CFU TUTAL RECOMB/LFY
I ANMIMAL =~ RAW CFJ x  SCHEENED X RECOMBINANTS  SCREENED X.

-7 NUMBER TLOES/1.0ML LOES/1.CML Fl.0ML 10E-5

ST Ty 433,00 D.%3 114 .00 263,28 *
. 2 985 .00 . Dd.98 159.00 151442
3 1172.00 , 1.17 103.00 87T.88
_ 4 1193.00 o Ae13 0 1s0.00 0 12%.73
5 1254,.30 l.26 T0.80 55,73
————____ B 1385.00 I - |- . 1400 .. 83,43
7 583 .00 D.56 B .00 152.75
- B le2l.00 . lesZ 101.00 . 62.31 _
- 2_ANIPALS ROT ACCOUNTED FOR. VALUES CUMPUTED FOR B _ANIMALS
NO. OF DEAD EQUALS 0O '
weee e, NMOs. OF CONTAMINATED EQuUALS 2 e
NO. OF CFU OUT OF RANGE EQUALS O
- o COL. B COL. € COL. O
e e, e e AN LOESE 0 tX 1QEQ) . 4X 10E-5)
MEAN 1.08 107413 120.32
i EANGE RS T8 L 29,00 20955 —
Mhx l.82 159.00 . 263.28
_______________ _ JMIA e D3 T0L00. . 53,43

MEAN C/MEAN B = = 99.56

% SUMMARY WITH OUTLIERS REMOVED

e coL. B COL. G coL. 0.
{% LOES) [X LGED) (X 10E-5]

MEAN _ 1.17__ ___ l0&.14 86,89
RANGE 1.06 89, 10 10799

e el MAX  1.&2 159,00 L l&llsz
MTN f 0.5 T0.00 53,43

S MEAN C/FE&N B = 90.89 T h o
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HOST MEDIATED ASSAY REPORT SHEET

COMPOND D FDA T1-=33

DOSE LEYEL: LDS - 1300 MG/ES

TREATMENT: IN VIVO, ORAL, ACUTE

A

AN MAL
NUHEER

1213.00
1318.00
2658,00
2053.0440
T2 .00
TO4,00
470,00
. 351.00

=3 Il B Ry

TOTAL

NG, OF ANIMALS EQUALS

RAW CFU X
10ES /1. 0HL

R
.TOTAL CFU
SCREENED X
10ES/], 0ML

1.21
1,3¢
2,86
2.35
.70
-?u
47
-35‘

1,17
E

TOTAL SCREENED OUT OF RANGE CQUALS

MEAN C/MEAM B =

-

MEAM
PANGE
HAX
' MIN
MO OUTLIERS

10,92

CoL, B
{X 1OE53
1.27
<.51

2. BE

- 35

ORGAMISH! SACCHARGMYCES [-7

RATE STARTED: JULY 15, 1074

C
TOTAL
RECOMB I MANTS
FL,OML

27,00
24,00
11.00
1.00
15.00
17.00
6. 00
10,00

"111.00

CoL, C
Cx 10£0)
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26.00
27.00

1.00

D
FECOMB fCELY
SCREENED X

10E=5

22,260
18.21
3.85

-39
21. 57
24,15
12.77
2H. 43

COL. D
£X 1QE-5)
16,44
28, 10
28Uy
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5. Cytogenetics - Tast I
A In viva
(1) . Acete study

- a1

The chromosoma] abnormalities observed in
the positive contrpols were s{gnificantly higker than efthar the negative controls
or the compaund. The maximum effect of the positive control was observed at 48
hours after administering the compound. A depression of the mitotic Tndex was
observed in tha positive controi animals. The percentage of breaks in the
experimental groups was within normal 1imits. The percentage of breaks seen
{1-3%) is within & normal range value,

| - {2) Subacute study

Although the experimental group contained
breaks with a higher percentage than the negative contrals, these values were
within normal 1fnits. '

b.  In vitre
AnaﬁhiSa praparations were sxamined 1n this test.
The posttive comtrol compound produced a significantly higher percantage of
abarratfons on the chromgsomes than the negative control or the test compound.
Depression of the mitotls Tndex due to the positive cortrol was not as profrounced
as in the 1ﬁlgigg_test. Aberrations of 4% acentric fragments and one call with
a bridge was ﬁbservnd in the high dosage level. Hegative controls were well

within normal limits.
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EWETIE SUMMARY SHEETS
COWTRALT FDA 71-268
COMPOUND FDA 71-33
STANNCUS CHLORIDE

TEST I



Gompound

Dosage

"Negative Control Satine

* Time of kill after injection
= Cells that have polyploddy (P),
*** Percent of cells in mitasis:

L9

Low Leve] 4.0

Intermediate Level 40.0

L0 ' #G6.0

Pasttive Contraol 0.3
TEM

2 BYe BFe B¥o ﬁﬁm‘i

hours ). . :
silverization {pp), or greater than 10 aberrations (a).
530 cells observad/animal.

METAPHASE SUMRARY SHEET

zE

nf.
imals

A

on &N A On tALmon o o on [IL Fu I

STANNOUHS CHLORIDE
oA 71-33
ACUTE STUDY

| ¥ Calls
No. of Mitotic with
Cells Index ¥**+* Gpgaks
150 15 D
150 18 i)
158 15 D
250 12 1
250 B }
250 1 e
2h0 9 i
£50 12 H
250 16 o
250 12 0
250 10 1
250 19 3
250 3 3G

% Cells
with

Rewnion

L=~ ] oD ooao =0 s

—
]

T Calls 1 Cells

ather with
Aber, +* Abay,

0 G
] g
0 a
0 ]
{ 1

-0 2
0 1
0 1
0 0
4] H
1 1
4] 3
T(a} a3

t+ Duplicate aberrations 1n a single cell wili cause this to he a £ Jess than a summation of the % aberratfon Leen.



4 Dosage .
Megative Control Saline |
Low Level 4.0
Intermadiate Level | 40.0
LDE 400. 5

*  Dosage 1X%/day X & days.

%%  Lells that have polyploidy (P}, pulverizatia
500 cells observed/animal.

*** Parcent of cells in mitosis:

STANMONE GHLORIDE
FDA 7T7-33
SUBACUTE STUDY
METAPHASE SUMMARY SHEET

% {alls
do. of Mitatic with
Ealls Index X**  Breaks

150 1 )
250 12 2
250 . 12 3
250 13 "3

¥ Calls
with
Reunion

% Calls

n (pp)s fraoments {f} or greater than 10 aberrations {a).

X Calls
with




Somound (meg/mt)
Low Leve] 0.1
Medium Layval 1.0

High Level 16.0

Hegatfve Comtral  Saline

Positive Control 0.7
TEM

* Cells that have polyploidy (P}, pulverizatian (pp), fraguents (f} or greater
*2 Purcent of cells in mitosis:

Mitotic

Indax**

STARNOUS CHLORIDE

FDA 71-33

ANAPHASE SUMMARY SHEET

100

100

a0

100

% Cells
with ¥ Callx
Acehtric with
Frag. 8ridges
) 0
g 0
4 1
0 4]
12 _ &-

200 ceiis observed/doss Jeval,

X Muttisolar
tells

% Calls
other
Aber. *

than 10 aberratfons (a).

% Cells
with

Aber.++

++ buptfcate aberretfons in a sfngle cell will cause this to ba n % Tess than a summation of the 2 aberration soam,

£5



6. Cytogenetics - Test II

Compound FOA 71-33, Stamnous Chloride, was administered
to fiftaen male rats, with an averags body weight of 350 grams, at a E.'Ing'fl!_
acute high dose of 1300 mg/kg. Metaphase chromosome spreads were prepared
from the bone marrew cells of these znimals and scored for chromosoma'
uherrit!uns. Meither the variety nor the number of these aberratisns
d1ffered significantly from the nagative controls; hence, compound FDA 71-33,
Stannous Chloride, can be considered non=mutagenic as measured by the cyto-

ganetic tast,
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CYTOGENETIC SUMMARY SHEETS
CONTRACT FDA 71-268
COMPOUND FDA 71-33

STANNOUS CHLORIDE
TEST II
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a=

Dasage
Lompoynd {mg/ka}
High Leval 1200
Kegative Control 5aline

Positive Control 0.3

STANNOUS CHLORIDE
FOA 71-33
' ACUTE STIOY
METAPHASE SUMMARY SHEET

‘ Mo. of

M. 6f  No. of Mitotle  Calls wy

Timed Animals Calls Index 3%+  Bresisw»r
6 5 250 3.00 o)
b 5 750 4,37 0
T K 250 4,28 0
B 3 150 4,47 i
24 3 150 1.47 Q
42 3 150 5.73 a

24 b 260 T.06 a[1.2)

* Time of k111 after desing (hours).
*  Numbers in { )

are percent aberrations per totai calls counted.

Ne. of Na. of {alls No. of
Calls w/ With Cther Calls wf
Repnioni Aberrations***  Abar.
o 1pp{D. 4) 1(5.40)
0 0 H
o 1£(G.4) 1{0.40%
29(19.3j»*x g 29118,33)
] 0 q
1] 0 1]
58{23.2) »37(14.9) TO1{30. 4}
BF{2.4})
2pp(D.B)

*ix 58% of cells examined in one animal (2106-18) exhikited an abnorwally large matacentric chromosome and had

a dipTold number of 41.
+  Symbois:

This was censidered

= = greater than 10 aberrations per cell;

++ Based an a count of at least 500 cells per animal.

5

te ba normal for this animal,
f = fragments; pp = palyploidy; and pu = pulverization,



7. Dominant Lethal Study - Test I

The interpretation of these data was made by Dr. David
Brusick, Assistant Professor of Microblology, Howard University, Hashjngtuq,
D.C.., &% & consultant to LBI.

Fartiiity Index:
Acute - The Intermediate doses of weeks 3 and 5 showed stanificant
increases, The high dose of week 7 wee significantly de-

creased compared to the negative control.

Subacute - Week 3 showed 2 sfgnificant increass 2t the Tow dosa. .The

low and intermediate doses of week 7 wers significantly

dacieasad.
Average Musber of Impiants /Fregnant Fema]e:

Acete - A1l doses of week 7 showed significant dose-related decreases,
The high dose of week 3 showed a sfgnificant, dose-relatad,

decrease. The low dose of week & is significantly Increased

gver the negative control.
Subacute - No significant decreases. Tha Tow and intermediate doges

of waek & were significantly higher than the negative contrel.
Average Corpora futea/Pregnant Female:

Acute - A signfficant, dose-related decrease was seen at all three doses
of week 8. The high dose of week 3 also showed 2 significant
decrease. Al doses of week 6 showed significant dose~relatad

increases.,
Subacute - A1 doses of waek § showed significant inermeases. The only

significant decrease was saen at the low dose of wesk 2.

. | | | ' 67
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Average Preimplantatign. Losses/Prednsnt Female:

Acute - Significant, dose-relatad, increases ware abtafned st al]

doses of week 7 and at the high dose of week 5. Week € thowed
dose-ralated s{gnificant decreaQEE at all levels.
- Subacyte - 5Tgnfficant fncreases were obtained at a rumber of wesks.
A1l three doses at week 6 and week 3. TFhe low dose of week
2 and the intermediate dose of waak 7 21s0 showed significant
increases. A signfficant decrmase was observed at the low
dose of waek ],
] Pregnant FemaTe:
Acute - The fow and high doses of wesk 7 showed significant increases.
Subacute - The intertredizte and high dose uf weak 3 and the low dose
of week & showed significant increases.
Proportion of Females with Ona or More Implants:

4

Acute - The low dose of weak 7 1s significantly fncreased.
subacute - No significant Tindings.
- Propartion of Females with Two or Mere Implants:

Acute - No sfgnificant findings.
Subacute - No s1gniffcant findings.

Dead Implants/Teta] Implants:

Acute - Significant increases are seen at all doses of week 7.

Subacute - The intermediate and high dosez of weak 3 are significantly
highar then the negatfive control.




DOMINANT LETHAL ASSAY SUMMARY SHEETS
CONTRACT FOA 7)-268
COMPGUND FDA 71-33
STANNOUS CHLORIDE
TEST I

(Thraugh error the computer had bean
programeed o that a dowbie rounding

off of mmbers occurrad at print out.

In no wiy does this alter the statistics
which are calcutated on the full unrounded
nubers . )
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LOG A3ITH NBGATL Y 99FR LEVEL 2050 LEYEL NISE TLEVEL POSITIVE
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3 13/19=0.414 17/2020.35 20/20=1.00%%  1T/2020., 45 19/206=0, 95+ “”
b1 7 27 /20w ). 31 12 /26=3.45 17/20=0.85 ™ 14/20=0.70%%  20,20=1.00
4 : 18,72 0w o 4 () 13,1920, 69 16 /20=0, 80 17720=0, 85 15 /2 0= 0. BO
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TWD f,* = SITHNIPICANT AT P LESS THAY .01
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SYMDOLS OF PLESL LINE OFIOTE SICEIFICANTY
THE NEGATIVE TONTROL GEQUP

SYAROLS ON SECOND LINE DENOPE SIGNIFICANT AELAT

T ol

@ B M R W W "R B "R "3 3

) R WA B R I ST AZUDME

AVEARGE NDYMUEY IF LMPLANEATIONG PEX BEEGYANT FERALL

YEGATIV® fIOSE Liy=l, 3737 LEFEL D3ISE Li¥RL POSITIVYE

COATROL B.20 ®asen W, 200 MGSNG Hﬂﬂ.ﬂﬂq H3/RS =ONTROL
AT 13213, 2 Tou/12=12.0 151122120 143/15212.2  52/10= 5,263
143/16=11. 4 2114211, 7 214172126 220719211, 6 86/11= 7. yean
21716211, & 230/11212. 4 25172712.6 214715211, 9520 33/11x Bu5beds
222/1=12. 1 20U ,20212.2 254 /20=12, 7 24T/20=12. 4 171/16=10. 79233
221/19=11.4 190/17211, 8 202/18=11.2 193/19210.7  205/13-10.4
T18/13=10.6 216/ 17212, 731 214,20=12.2 207/17=12.2 167/19= 8.840
252/20=12, 4 175217210, 42030 1?5;1?=1e.;t¢:ﬁn1#9;14=1a.5-a§n 205/206=10. 1%adn

213/18=11.4 170413213, 1

THE HISTORICAL CONTEOL GROUB

GNE 1,5%,3,%
T 1,E€,9,9

|

AND * =« T§3=TAILED TEST
AN 3 = OWE-TAILED TEST

SIGRIFICANT AT P LESS THAN (.05
SIGWEFICANT AY P LESS THAN 0.41

e, SIGNIFLIZARTLY DIFFEAENT PRON TONTROL .
G,! SISNIFICANT RELATIGNSHIP WITH ARLTIH OF LG DUSE (HEADING OF COLOHAN}

20T /16=12.9 2001712, 2 405/716=12.8

RELATIONSUTIPS ANE DIFFERENZES SING

[ONSHIZS AND DIPPERENCES USING



T Y Y Y T ™ ey ey g g ey e

Thin® ITI

- o . : L ICHED IR 4T

AOBTE

1

4 "9 T3 TR T3 T3

: . ' AVEFAGE CORTULA LdTgd 220 F2REGNANT FEMALE

?UG AATTH ' HEGATIVZE BL53T LEVEL

DOSE DASE YEEK , CONTEIL H.UlU 4G RE
: B 1737132133 150/12=13. 2

E 2 0216212, 6 21a/18=11,9

| 3 297/16=11, 5. 211/15=12. 1

i o '

; Y 225/14=12.5 A04,20=12,2

? 5 2107192124 1 200/17212.0
Eelt 651t g W0 112139 279417-14, 41
| | -

; 7 2554202124 213/17212.5
- L S B 319719217, 7 196/ 19 =14, 35aD

LISE LEVEL
4U. D H5/7EG

197492211, 1

219/11=12.3

2596 /20=12.19

255,/20212.4

202/19=11tn

3122/23=16. 701

210/ 17=12.1

211/ Tha T4, awialt

RASE LEWEL

U9, N0d TI/KG
14d/15=12.,5
23051912, %
220/ 8=12. 22D

2477202120

203/18=11.4

PASTITIVE
CONTHOL
F1/10= 9, 190533
12971111, 7
1167 11=10. 4% 3D

150716211, 1432D

203713211, 6

322!1?:13.9**&&1213;14:11[2-ED

T80 14=12,9

STHEOLS GN FLRST LINE DENOTE STSWIFLCANT HELATINYSHIPS AND DIPPERENTES USILHG

THE KEGATIVE ZDDNTROL FHOOP

SYMBOL3 OF SECOND LINE DENOTE SIGWIFICANT BELATIONSHIPS ASD DIPFERE4CESR USING

THE HISTORTCAL CONTRAOL SHQUPE
& AND # - TWO-TAILED TEST
! ANG 3 = JNI-TAILED TEST

SIGNIFICANT AT P LE=2S THrY (.05
SIGNIFICANT AT P LESS THAN .01

CNE !, G, B, %
ENG 1 E,q,%*
bt |
g

€, 3 SIGNIFIZANPLY UIFFERENT FROX COYTEDOL

1l

eV SLIINIFLCANE RELATIONZHIP WIDH RaITH 3P LOG DISE [HEADING OF COLEUR)

250,20=12.5

210/17=13,8%%3aD2431716=15,2



LA R B |

nagﬂnnn BEEIYPLANTATION LOSSES 284 PREGNANT FEHALE
LOG  ARITH WEGATIVE DaSE LEVEL DOSE LEVEL POSE LFYEL
DOSE DOSE  WEEK CONT 801, 4.000 13/%5  40.000 ME/KG L0D.00D A5 /KG
' N 24112 0,2 tas32= 1.2 67122 0.5 5/15= D.3
i © 2 o 19142 1.2 3/18= 0.2 $/17a Qa2 104192 0.5
i | ' -
P! 3 ' 01k 4,0 1/13= 0.1 5/20= 1,1 6/13< 0,13
3 oW T T3/18x 0.2 0/20= 0.0 1720 0.9 0720 0.0
i L : ) ; _
. S5 9/19s 0.5 AT 3.6 7/18: DL 4 12/18= 0.7
i L : _'.__ : ’ - ’
ELY! BE!1- B 82/132 3.2 §3/17a 1,7 . T8s20a 3.9 157172 B
et k. - | 1/20= 0.2 IT/17= 2.2%%30T 95/17= 2. Tredal 11/14=
6 ! 8 © - 106s19= 5.9 16/13= 1.2¢%330 24/16= T.56%430 27/17=

.STEEOLS ﬂH SECZHED LIHE OEROTE SIGHIFIGﬁHr EELHTIDﬂSHIPS AME BIFPEEEHCEE DSIRG

TO 1,5,d,% = SIGNIFICANT AT P LESS THAN 0.01 - L

R : )
“.8 SIGHNIFICKRYILY DIFFERENT FAOGN CONTEOL

*1'“1‘1“1"-1—:'-1
) TeHLF Y

e : ) “nﬂéuuwa a1 STUDY - ncuTE E

ETEBDLS OH FIHSr LINE DEROTE EIGWIFIE&HT BELATIONSHIPS AED OIFPERENCES USING
THE HEGHTEFE -DHTBDL GRﬂUP

THE HISTEE[GHL CONTROL SROBP

E AND ¢ = TWO-TAILED TEST
{ AND 3 = O¥E-TAILED TEST
ONR 1,6,3,* = SIGHIFICANT AT P LESS THAN 0,05

6,1 SIGHLFICTANT RELATIONSHIP WITR A3ITH OB LOG DOSE [HEADING OF COLINN)

2. 2%%x3@]

1. 6¥*3aD

LBEART

& T@& TH Ta & " 3

PFOSITIYE
CONTROL

T319/10= 1, 96+33

D 93/11= 3.9%81

23/11= 2. 1%FAI
9/16= 0.6
48 0.2
¥5/192 2.8 -
15/20= E.inii:

J8/16= 2.4%w3dD
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' ' ’ 1 v “ ﬂ ¥ N ™ TE T® ™} | - e ™ I - |
. T21L= ¥ .
SONPSUES 33 O 57U02Y ACITE
| AVEJAGE GZs5Duelboids {Lran LEPLANEE) 2Eu PRIGYAHF FEMALE

L0 NEITH ' HEGATIVY Bers s LEYRL 025F LEVEL J03F LEVEL POSTTLVE

.DDSE DUSE  WREK CO¥TRNL wouddl MSSEG JU. 03 AGARS LD, 000 M3/KG ~OATROL

| 1 | S 3ANI=NL 24 S/12e).az 4 /1204 24 1715:0.20 B2/10=6, 2094341
2  U/toa0.25 12/13=3.57 471720, 26 371920096 36/11a3.28%da1

t 3 10 /1=, 03" 17/1=0.95 17 /40=0.85 20/70=1.586 14/11=1.28
u _ 12/18=0. 67 7/20=3. 35 8/20=0, 80 16,2020, 46 71164, 5790231

5 . 6/19:0.32 2/1720,12 P12 2?13:&.11 16 /180, 89
6 | 2213=u.1a Ws17=3. 24 2/20=0. 10 | 171720, 18 23/1921.22¢%a31

7 | 1/20=0. 05 INTB NI NITe0.85 0/94x2.2431 1/2020.05

g 5/18=0.24 1513=1.09 10 16=0. 61 BT 3T P ] 13 /16=0.82

SYMEOLS ON FIRSP LINYE DENOTE SLaNIFICAUT RELATIONSHIPS AND DIPPREEYCES USING
_ THE HEEIIIFE SONTROL GROTGP

SfﬂdﬂLa ON SECDOND LIHE LENGEE EIhHIFICHFr EELAT[DWSHIFS AND DIFFERENCES HQIHG
THE HISTORICAL uﬂHTdUL GHODP

£ AND * = FWO-TAILED TZ5T
! AKD & = ONE-TAILED TEST

ORE .6, d,* = SIGHIFICANT AY P LES5 TH&Y 4.15
TED !, G,D,* = SIGRIFICANT AT 2 LESS THAY 4.01
I.J.
e 2 SIGHIFICANTLY DIFFESENT FROM CONTECL
E,! STARIFICZAMT HELAPIONAHIP WITH ARLITA a3 LOG I05E {d“lDIHG 0F COLUNNY



""l._“'! 2 TR TR “1! W T TR W Tm e TR @ "= T Tm D
' IAALE 1

‘zawsomnd. 33 SIUNE ACHTE

i

1

i .
i

I

S ' PROPORTINY NP TZMALES #ITH ONE R MOEE DEAD IMPLANTATIONG

0358 LEVEL POSITIFR

!LUE .HHITH” ' . NEGATIVE o DRsE LIVEL BNSE LEYEL
iﬂﬂSEhDHSEE'HEEH _ CONTROL 4,098 Mo NG Wi, 909 EGIKG. gD an) M3 /46 =ONTRAL
S T | 341320023 5/12=0.42 w1 2=0. 31 31/15=0.20 CBA10ag,. 00w
i " r r -
| 2 3/16=0.19 171425, 3% 4 170,24 3/19=0.18 7/11=0, §*
3 5/16=1. 12 5 /tH=i), 28 b/2020. 10 11/18=0, 62 T/11=0. 64
g 4 ' B/180. 34 §/20=0.30 7/20=0, 35 10,20 =4. 5¢ 14 /1620, 43"
i
5 8,190,232 2/17=0.12 2/18=0.12 2/18=0.12 B/18=0. 5
i o .
| b '2/13x0. 16 1/17:0.18 © 2/20=0. 10 2/17=1,12 13/19=0.69¢%
B . :
i 7 _— 1/20=0,0% S5/17a0.30¢ B/17=0, 24 - 4/14=0,29 1/20=0.05
[ : . .
} 3 8/18=0, 23 ©1/13=0.409 7/16=0. 48 4/¥7=9.24 §/16=0.38

-

. SYMIOLS DF FLRST LINE DFHGTE SI“HI?IClHT EELATTONSHIPS AXD DIFFEEENCES USIHG
' TEE NEGATIVE “D!TEDL FEOO?

. ETHEHLS L) ?ECDHD LINE DE1GTE 5IG1IFIC#HP EELITIDHEHIPS AND DiFFERENCES UEIHG '.;: ;;m
THE HISTHHICIL CORNTROL GEDHP . - ) . :

ONE I,* = SIGNIFICART AT P LESS TUAN 0.05 _ W T
THO f,* = SISHIFICANT AT P LESS THAM 0.0% : ' L

* SIGAIFICANILY CIFFERENT FROM CORTROL - Co
H SIEHIFI-EHT LINZAE JELATIONSHIP WITH ARITH OF LOS DODSE [HE!DIHE OF GQLEHI] . .

|
om




'1'"1'*:*1‘*:"1—1:‘1—5;‘1;[1?*51‘3*::?@'—5‘: 3 a
PR VT T I o STUY ALdTE

r

P o . POREORIIVE ¥ FEIALZS WITH 743 3P GORE DEAD IAPLANTAITING
I ! . .

L0G. ARITH NEGATIYE DOSE LEVEL 135% LEVEL DJSE LEVEL POSITIVE:
‘DOSE DOSE  WEZE | CONTROL HLh 13/KG BOL.000 NGAEG G0U0.0B00 43/KG 7 OYTEOL
1 S 0/132000 0/1220.0 0/12=0.0 0/ 15=0.0 7/10=0, 70+
©2 | O 1/16=0.07 2/18=1,12 0 A T=0,0 0/19<0,9 b IR e

1 i $A1R=0. 25 /1820, 17 1,42 0=0. U5 /148301, 19 5/11ed. 45
4 1/18=0.1T - 1/26=0.05 173202005 1/20=3.15 11/16=0, B2%«

5 2192011 0/1729.0 0,/19=0.0 0/18a0.0 4 1Bl 23
i 5 T BA11=0, 0 1/17=3. 05 /2028, 0 C1/17=0.06 bA19=0, 12%

. E "
7 HD/,20=0,0 1/17=1, 05 2A171=0,12 014=0,0 0,/20=0,0
a 171820, Us 0/ 13=0.0 1/16=0.19 217=0,12 §/16=0. 25

_ET!BGLE a4 FPIAST LINE DENGTE SIGRLEFICANT HELETIUHJHIPE AR ﬂIPFEEEHuHE D5iING
THE NEGATIVE ZINTHOL GRQUP

EEHBDLS HF | SEﬂﬂHD LINE DEHDIE bIhHIFIClHT EELATIDHSHIPS ARD DIFFEREW“ES F3ING
THE HESTORLICAL CONTROL GROUP

"
.ot ..
EILET R NS S

i OMB !,* = SIGNIFICANT AT ® LESS THAN 0.05 f S e LT
© THQ ',% - SESNIPICANT AT P LEBSS THAY 0.01 : : - g

. * SIGNIFIZANTLY DIFFERENT FADY ZOYTROL
i ! SIGNIFICANT LIREAR EELAPIONSHIP SITH ARITH OR LOS EG5F (HEADINS OF COLLNAR)

8L
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o et 1

B UL R

TAHLE vIT1

COXPOCRD 33 STUDY ACDTE

DEAD INPLANTS / TOTAL IMHPLANTS

e — ke o ¢ — — —— ———

NEGATIVE DOSE LEVEL POSE LEVEL DOSE LEVEL
WEEK CORTHOL 4,000 HG/RG  40.000 MG/EG 400.000 G/%6
B 3/171=0.02 5/144=0.04 %/151=0,03 3/163<0.02
2 3/14320.03 12/211=0. 056 B/2%4m0,02 3/22020.42
3 10,/217=0. 05 17/230=0, 08 17/25120,07 28/214=D, 14
L 12/22220,05 7/244<0.03 8/254=0,00 16/2u7=0.07
5 S 6/221=0.03 2,/134=0,02 2/102=0.01 2/19320,02
b o 2/138=0,02 4/216=0,02 2/244=0,03 3/207=0,02
7 . 1/2522G.01 7/176=0,08431 11/17520,073T  4/149=0,03%3
8 5/213=0.03 /180,01 10,2870, 05 6,/208=0.03
SYNBOLS OF FIRST LINE DENOTE SIGNIFICANT DLFFERENCES USING
THE HEGATIVE CONTROL GROUP
SYMBOLS O SECOND LINE DEWOTE SIGNIZICANT DIFPERENCES DSING
THE RISTORICAL CORTROL GROUP
* = TYO-TAILED TEST ' .
@ = DWE-TAILED TEST o
OKE *, b = SIGNIFICAFT AT P LESS TEAY 0.05 | N *
TW0 *,3 a SIGNIPICAKT AT I LESS TUAR 0,07 '
|
e |
*,3 SIGNIFICANTLY DIFFERRNT FROS CONTROL

POSITEYR
CONTROL

42/ 92aD.Bi¥¥;
36/ BE=D,42%¥;
147 93=20. 16%3]
T3/1H1=0,430%3g
16/7205<0, 0831
23716720, iureg

17205=0.0%a1

13/205=0,07



“'1 '*1 T3 T® T3 ”“1 % TR "E&B;;1! "W THTE '13 A TR Ta Ta T3

L ”DHPDUED 33 STHDY SHBAACUTE

i .:"-5-'*51 S ";. LT " PERTILITY Iunzt

-

Lon  ARLTH . DOSE LEVEL

. HEGATIVE _DQ3FE LEVEL BDSI‘: LEYEL
{pose DOSE WEZK CONT ROL B, 000 MA/KS  40.000 NG/ES 400,000 M3/KG
S U 13/1920.89  13/20:0.65  12/19x0.64  11/20x8.55
2 14/20=0.70 18/20-0.90 17/20=0.85  17/1920.90 .
- i 12/19=0, 614 10/20=0. 90 17 /20x0. B5 14/20=0.70
o 16/19=0. 85 19/2020.95 19 /20=0. 95 19/20=0. 95
,' ‘5 18,2020, 90 $7/20=0.85 17 720=0, B5 18,/2020.90
N PR Ll 1821920.95 17/2020.95 19/20=0.95 . 19,2020, 95
. S , - -
5 7 19/19=1. 80 _15f25=ﬂ.15* 141920, T 16/16=D, 89
SYNBOLS OF FIBSE LIKE DENOTE SIGRLPLCANT RELATIONSHIPS AND DIFPERENCES USING
THE REGATIVE ZONTHOL SEOTP
STEBOLS ON SECOND LINE DERGTE SIGNIFTCANT EELar[uHSHIPs AND DLFPEREHCRS USINO

THE HISTORICAL CONTROL Gaowe
"ONE %',* = SIGNIFICAGT AT P LESS THAN 0.05 . o T ';&-jf?ﬂ_‘ m;--?_i,”;azj_=
©. INO t.* = SIGHIFICAET AT P LBSS THAN D.0? ° S - - L oo

* SIGRIPIZAUTLY DIFFEAENT PROM COKTROL - - ' SR P ;f- cln e
! SIGEIFIZANT LINEAR RELLTIOHNSHLP WNITH MRITH o8 LOG nus: {HE!DIHE ur EDLHHI} R

8L
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SRR E TR AR T T TN e e w o owm

1

T N T

Lo
DOSE BOSE - ¥EEK

14

5. AUD ®

o

ARTTH

1

S¢MBOLS ON PIRST LINE DEWOTE SIGNIPICAKT

- DREDUNAD-

WEGATIVE
- TONTROL

LN

T1T9/18e 9.y

C61/13212, 9

190,14=13.5% -

139/°12=11.6

T 191/15=11.9

. 219/18=12,2

- 208/19210.7

THE NEGATLIYE CINTEOL GRODUP

STHHOLS ON SECOND LINE DENOIE SLGNIFICANT

THRE HISTOIRICAL CONTRAL GRODP

: = TRO~TATILED TEST
.1 FLIIE gns-raxzen TEST

I

b e M B Bie- M Mihe - T Tl TR

CTABLE T1

DOSE LEVEL
4.000 #3/KB

224/18=12,58 "

205/14=11. 4

223/149=12.0

1Y/ TatY,

19717211, 63T .

152/15=10, 8

ONE 1,5.3,% = 5TGHIFICANT AT P LESS THAN 0.06
- THD 1 ,6,%,% x SIGHTPICART AT P LESS THAN 0. 31

-ﬂ SIGHIFPICANTLY DIFFESRENT PRGHM CONTROL
- ol SIGKIPICANT RELATIONSHIP WITH ARITY OR LDG BOSE {HEIDIHE ﬂl CDLH!IJ

ITURY SEE!CU;E

D25E LEVEL
40,0430 MG/EG

138./12=11.5
21??1?:12.3
WEAAT=10. 4
235/19=12.4

212/17212.5

21919211, 5+41l

A52/14=10. 9

@ @m _» _no

- hFEEAGE KUMBERE OF IHPLithPIﬂﬂa EEH PHEGIKHE FEHiEE

'DHSE LEYEL
900,30 MG/KG

W0 1212, 7
205/17=12.1
186710=10.4
235/19232.4
216/18=12.0
208/19=11.0

173/15=10.8

RELATIGNSHIPS AFD DIFPEREBNCES USING

RELATIONSHIPS 4ND DIFPERENCES USIKG

— =d

-



T R T e T T T

SYBBOLS OF FIBRST LINE DENOTE SIGAIPICANT

" THE KREGATIVE CONTRQL GRODR

- SYMBOLS ON SECOND LINE HEHUIE sI

. TEE HISTBRIEAL CEHIHGL GRGEP

'§ AND * =

~3 ™ W "3 3 m -mn O
: '"uxgﬁuan
; ' AVERASE C
iLOG  ARITH NEGATIVE
DOSE BOSE WEER . COMTHOL
1 L ATts1313.2
2 S 19/ 413, 9,
1 L 1392122116
g © T 198/16x12, 0
. 5 L 219/18=12.2
6~ .. .133/1B-10.7
7 L 215/19x11.3

-

B

.TWO-TAILED TEST .
S ot AND g = DHE*TLILED TEST -~
- owe

THO

1,$,2,% < SIGNIFICANT AT P LESS THAN 0.05 T
Tebod,% = SIGNIFICANT A7 P LESS THAN 0.0t S S : .

*,8 SIGNIPICANTLY DIPFEREAT PEOR CONTROL : : T '
I SIGMIFLZAEP RELATIONSHIP 9ITH lRIIH or LOG DDSI IEILBIIG nr :ﬂauﬁii

183411212, 5

".225313-12¢53n

.1BH315-f2.1

GHIPECA¥T RELATIONSHKIPS AND DIPPERESCES GsIRG .

"1: |~ I | 'El _=:' =B .8 O .,
T TADLE IXIT : '
i K : ETUD! SEEIEUTE

CORPORA LUTEA 2ER ?HEGHAET FEH!LE

DﬂEE LEVEL
U.030 HZ/KG

DDSE LEVEL  DOSE LEIBL,'
40.000 BG/RG
47,1222, 3 WY/ 14=13. 1

"

225/17=13.2

zz1ﬁ11;13¢n'
216/18=12.0 196/17=11.5 161714211, 5
'229;19312.i'r ' 235719=12.4 200/19212.6
.EIHH1?=1;.E. 213/17=12.5

220/18=12.2

?- EEEIITl1E'E‘fiilzﬁufiéETJ'g"aiI?q1f19¥12.Tl-iﬂI

THOA14=12.9 200716212, 5

'RELATIONSHIPS &ND DIFPPEREKCES USIEG .

400,000 NG/KG T -
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coallon. .-
ot .
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oo B FA
EEl " .
. R T L

Lo LEITH
DOSE DOSE  WEEK .

- i _ B

1

g

'-*uﬂyauun

S R
TAaLE LW

23

stunr SUBACUTE -3;yuf .ﬁ:'

LV?RAGE FhmlﬂPLhHThTID# 'ﬂbSES ?ER PREhHhHI EHH!LE

" MEGATIVE
- CONTROL

R 13= 0.3

I 44 TH= 0.3

U af12= LD

U 0/132 0.0

5
I Pt

5;{311}19-”ﬁ;ﬁ'

W

Fﬂ 1296 = ﬂ-ﬂ:_i;?i

T 88/1Ta

POQSE LEFEL

4,000

0/13=
11418
1/19=

23/17=

' 22!15:

VAT

T
- T

0DSE LEVEL :

-

0.08D | 9/12= 0.9 - . 4/1=

0.1 . BJ1T= 0,5 ° * 16/17a

0.63%L  16/1T= 0,93l 15/ Hi=

0,1 . " 019= 0.0 . 5/1%9a

1.UAT . 17172 0.1 L 4714=

5.2ERAL 857192 L UNRIIL 11719

.
"

1.5 zqf1u= 2. 0ar - I

-EIHBDLE ON PIRST IIHE EE!HTE EIGHIFIElHT EELHTIGHEHIPS AND DIEFEEEHEES USING

B AMD % =
: 1 ARD i =

FRO-TALLED ffsr"'
ONE- TLILED TEST f

THE NEGATIYE EDHTEDL GEDUP '

. --__-_

A

A T

" ORE 1,6,8.* = SIGNIFICANT AT 5 LESS THAR 0. DE” -

T¥d !, G,4,% = SIGHIFICANT AT P LESS5 THAW 0.01

. *,& SIGWIFICANTLY DIFFERENT PEOE COXTROL . ' e ooel o
boef SEGHIFIZANT RELATIONSAIP WITH ARITH DR LOG uns: [HEADIHG ur cnnuuu; ;'fg L

i85

- _SYMBOLS OH SPCOKD LIHE nEHan SIGHIFIE&HT EEL#TIUHS&IES AND DIFPEEEIEEE HSIHE -
. THE Hxsrnatcnn :nurEDL GRODP . o

- .
-
E . .
LT I'H
- L .
= . . ) <
. IR
e . T -
. - S
- .
B N = - -
- .

" BOSE LEVEL
Mi/RG 40,000 MG/KG 400,000 MG

‘a T3 @ @ A a3

HE- P
0.4

1,930

b, 3

0.2

1,741

3.7

-
-
.
L
. 1



'-_" _-‘ ﬁng -—1’ -y n—nl -] —mﬂ — —11 —13 _12 _1= ,#1= 'fTJ H;: ‘I: — ~3
- TAILE ¥ _ )
JOMPOHED 33 l FrIzY SEIMCUTZE : - : :

P AVERAGE FESOAFIIANG (N2AD I[MPLANTS) PEJ PREGHAM[ TEAALE

LoT CARITH NEGATIYE 2053y LCYEL DISE LEYEL DDSE LEVEL

_DDEE DOSE WETE _ ' COHTROL Gl A3 AKS Wi, 03 MGEAKG 400000 M3 /KG
S 1 } ' 8/13=0.82 - 5/13=0.3%  A12:0.67 w1120, 37
I . ) . . . - -.. .
2 ) CO18/182 10,29 /180050 . S/7=0.48 0 0 YW /1T=9.59)
' L 3/12=0. 25 23/156=1.29 T 17=0.838T 10/16=0.729T
. i - FA1E=008 0 131920058 13/1900.69 2/19=0,48
5 C 121820039 271720412 B A1720.24 571820, 28
5. TA/18:0.06 . 5/172000091 0 §/1920.27 - 8/19a0.48 .
. .: : . . o :'. B . : - -
7 - o 8/19:0,27 . 5/1520.34 . 2/14=0.15  8/16=0.25

.. -SYMAOLS ON 7IRST LINE DE¥OTE SIGNIFICANT RELATIONSHLPS AYD DIFFERENCES USING
: THE WEGATIVE CONTAOL GRONP :

- SYNBOLS ON SECOND LINE DEBOTE SIGNIFICANZ RELATIONSHISS AND DITFERENCES USING
| THE RISTORICAL CONTEOL GROUP , g .

" _& LD * = TAO-TAILER TEST _ e
“ .1 AND ¥ = OKE-TALLED TEST - . "~ . -

QHE.lrE.E.* = SLIGNLIFICANT AT P LESS Tﬂlﬁ D.05 CL _ S _
™T .8,3,% = SIGNTFICANT AT P LESS THAW D.01 _ ' -

*:d2 SIGUWIPICANTLY DIFFERENT FHON CORTRDY, . : )
E,! SIGNIFPICANT RELATIONSHAIP WITE AGITH. DB LOG DOSE (HEADINKG OF COLODMK) o ’

2B




Lo | — vy i _' x| y r
o : .1 ﬂ 2 T _’:T&E?H

CONBOUND - 33

"n*;:'—,a—;:H:-;:—:r-—:

STHRY SUBACUTE D

-

HORE DEAD IﬁFtanrar:ars LT

T

" QNE 1,*

THE NEGATIVE JONTROL GROOP
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8. Doarinant Lethal Study - Test II

Compound FDA 71-33, Stennous Chloride, was adm!nistered
to ten male rats (350 grams) at a dose Tevel of 1300 mg/kg according to an |
acute (single dose) protocol. Each treated male rat was mated with two
virgin femala rats each week for eight waﬁks. Two weeks after mating, female
rats were sacrificed and the fertility index, preimplantatfon loss and Jethal
effects on the enmbryos ware detEHmfﬁed and compared with those same parameters
ctlcylated From negative {saline-dosed} and posftive (0.3 mo/ky TEM-dosed)
control animals. '

The values calculated for those parameters from animals
doted with compound FOA 71-33, Stannous Chloride, d4id mot significently vary
from thoge obtained from the negative controis; whereas, TEM caused a significant
preimplantation 1oss and embryo resorption during the first five weeks. One
excaption to this 7s the dead implants per total jmplants which wera s1gnificantly
Righer than the values for the negative controls. This value fs an fenjated
case &nd would not appsar to represent mytageresis. It iz certainly much less
than the values ehiafned for positive controls when they-uere active,

Comparing these data with the previousty obtained values
Tor dose lavels of 4.0 mg/kg, 40.0 mo/kg and 400.0 mg/kg reveu]eﬁ no dose-
response or tima-trend patterns, thus fadicating that compound FDA 71-33,

Stanmous Chloride, does not induce dominant jethal mutations,




DONIHANT LETHAL ASSAY SUMMARY SHEETS
CONTRACT FDA 71-268
COMPOUND FDW 71-33°
' STANNOUS CHLORIDE
TEST 1I

{Through arrcr the computer had been
prograsmad so that a doubte rounding
aff of mmbers ccdurrad at print out.

In nc way does this alier the statistics
which are calcufatied on the full unrounded
mmbers . )
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APFENQICES

II. MATERIALS AND METHODS
A. Anipa sband

1. Animals {Rats and Mica}
Ten to twelve we=k old rats {280 to 350 5} and male
mice {25 to 30 g) were fed & commerical 4% fat diet and water ad 1ibitum until
they were put on axperimant. Flow Laboratories random-bred, closed colony,
Sprague-Dawley CD strain rats were used in the cytogemetic studies. Flow
Laboraterias ICR male mice were =mployed inathe Host-Mediated Assay.
2. Freparation of Diet
| A commercial 4% fat diet was fed to all anfmals. Parlodic
tests to werify the absence of coliforms, Salmonellia and Pseudomonas sp. were
parfarmed,
3. Husbandry !
Animals were held 1n quarantine for 4-11 days. Mice
were housed five to a cage and rats one to five 40 a cage. Animals ware
fdentified by =ar punch. Sanitary cages and bedding were usad, and changed
two times per week, at which time water contaziners were clexzned, sanitized
and filled. Once 2 week, cages were repositioned on racks; racks wers re-
positioned within rooss monthly. Personnel handling animals or working within
_ anime] facilities wWore hezd coverings and face masks, as well as suitable garments.
Individuils with respiratory or other nvért infections were excluded from the

animal facilities.

8. Dosage Determination

1. Acute Lnﬁn anod LDE Detarmination

Sipce the compounds proposed for testing are included in

mmm | , %



the food additive regulations as "generally recognized as safe™ (GRAS), it
was expected that a Targe number of them would he suffigiently non-toxic

50 that determination of a LDy, or a LO; would be of no practical valug. In,
fact, this hes been our experience with previously tested compounds from
this list. In the case of these relatively non-toxie compounds, attampts
were made to assyre that the amgunis o be adwministered would not affect
the animals by means (mechanfcal, physical, etc.) related to their bulk
rather than to their toxicity. In the cases of certain compounds where

a L0, or a LD could not be determined, an exceedingly high concentration,
S g/kg, was emploved and accepted as the LIJ5 Tevel. In cases where the |
toxicity was high enough to allow determination of a LD51 the following
pratocol was psed.

Thirty rats of the strain chesen for studies described
below and of zpproximately the age and waight speciffed were assigned at random
to six groups.” Each group was then glven, using the chosen route of admin-
istration, ane of a series of dosages of the test compound following a log-
arithmic dosage scheme, The series of dosages were derived from s considera-
tion of whatever tox{icity information was available for the particular test
compound.  The objective fn selecting dosagas was to chaose values which would
cause wortalities betwesn 10% and 90%.

Rhen information was inadequate to derive 2 suitable serfes
of dosages, Tive rats were used to identify the propeér range. FEach of these
was given one of a widely spaced (differing by 10X} series of doses. This
was confidently expected to suffice for derivation of the series of dosages

to be usad in the L[l5ﬂ determination.
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The mortalities observed when the series of dosages were
given to the 30 rats were then subjected to a probit analysis and caleulation
of LD s LDE. slope and confidence Timits by the method of Litchfield and
Wlcoxon. The hiﬁhest dose level used was eithar a finite LD, or 5000 mg/kq.
The intermediate level used was efther 1/10 of the finite LD or 2500 mg/ky.
The iow lavel used was either 17100 of the finfte LD, or 30 mg/kg.

2. Subacuta Studles

Subacute doses were identical to those ysed in the acute
studles. Each subacute study animal was gjvEn the acute dosage once a day
for mach of five ;nnsecutive days [24 huqu apart).

L. Mutagenicity Testing Protocots
1. Host-Madiated Assay

Flow Laboratories ICR random-bred male mice were used in
this study. In the acuie and subacute studias teﬁ animals, 26-30 g esach, were
enployed at sach dose level. 35olvent and positive controls were run at all
times, The pasitive control (dimethyl nitrosamine) was run by the acuts
system cnly at a dose of 100 mg/kg Tor Salmonella. For yeast. ethyl methane
sulfonate [(EMS) Tntramuscuiarly injected at a dose of 350 mgikg was used.

The solvents used ‘and the tox{city data are preseated in the Results and
Mscussion S=ction of the report.

The Tndicator organisms used in this study wers: {1)

two histidine auxotrophs {(his G-48., TA-1530) of Salmonelia typhimuvium, and

(2} a dipleid strain {D~3) of Saccharomyces cerevisfae. The fnduction of

reverse mytation was determined with the Salmonella; mitetic recombination

was determined with yaast. Chemicals were evaluated diractly by in vitro

bacterial and yeast studies prior to., or concurrent with, the studfes in

L] monerics
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mice. Only animals on the subacuta studies ware not fed the evaning prior to
compound asninistration. The SaJmgnella were carrfed in tryptene yeast
extract gel, transfarrad weakly. They were transterred to tryptone ye?st
extract broth 48 howrs before use: they were transferred a second time
from broth ta broth 24 hours prior to uwsa, and again 8 hours before use.
The mouse inocutum was prepered by transferring ¢ ml of the B-hour broth
cutture to 50 m} brath bottles which had besn prewarmed at 37°C. Exponsntial
Tog-phase grganfsms were inoculated fntraperitonezlly Inta the mice approxi-
mately 2-1/2 hours later when the appropriate density Indicating 3.0 x 103
cells/ml was reached. The Saccharomyces was carried in yeast complete agar,
The inoculum was prepared by harvesting the organisms from the surface of
the platas with steriie saline. The calls were washed three times with sterile
saline and suspended in 2 concentration of 5.0 x 1DE calls/mi. Two m? of
the suspension was inoculated into each mause intraperitonesliy. Total
Plate counts on Salmonella were on tryptone yeast extract and for Sagcharomyces
on yaast compiete medium.

3. Acute study

Three dosage levels (usage, intermedizte [determined

as discysced praviously], and LDE} wara administered ovally by intubation to
ten mice, Positive controls and negative vehicle controis were included in
edch study. All animals received 2 ml of the indicator organism intraperitoneally.
Each ml contained 3.0 x 10° cells for Salmonella and 5.0 x 10% cells for

Saccharomyces. Three hours later. each animal was killed and 2 ml of sterile

saline was introduced intraperitoneally. As much fluld as possible was then
aseptically remowed from the peritoneal cavity. Oilution blanks for bacteriaz

containing 4.5 ml of seriie saline wera prapared n advance. TEHFn]d sarial
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dilutions were made of uach'per1tnneal exudate (0.5 ml exudate + 4.5 ml saline)
yielding & cancantration serfes from 160 (undiluted peritoneal exudata} through
107, For enumeration of total bacterlal counts, the 107€ and 1077 d}Tutions
were plated on tryptone peast extract agar, 3 plates/sample, 0.2 ml szmple/
piate. E£ech sample was spread over the surface of the plate using a bent glass -
rod immersed -in 95% athanol and flamed just prior to use. In plating for the
tatal mutant counts on minimal agar, the 107 dilution was used, 0.2 ml being
plated on each of 5 platas. The platfng procedure wes {dentical to that
followed for the tryptone yeast extract agf_ar plates. Al1]1 piates were fncubated
at 37°C, iryptone yeast extract agar plat&s for 18 hours and minimal agar plates
for 40 hours. For yeast mitotic recombination, dilution blanks containing 4.5
ml of sterile saline were prepared in advance. Tenfold serial dilutions wars
made of gach sample yleldging a series from 10° o TU*EL Samples of 0.1 mT of
the 10°%, 107, ana 1072 dilutions were removed and plated on complete mediu
(10 plates sach). Ali plates were incubated at 30°C for 40 hours. The 10°°
dilutions were uSed to determine total populations and the [ﬂ'q and 1073 Plates
ware gxamined after an additional 40 hours at 4°C for red sectors indigating
a mutation, Bacterfal scoring was calculated as follows:

Tatal mutants on 5 plates x appropriate exponent =
CRYm1 (CFU is Colony Forming Units) of sample plated CFU/m] x one/dilution
factor [lﬂu - 1U'T} = CFUAM 1n undiluted exudate. The mutation Frequency {MF}

calculated Tor each sample was:

NE = fotd] muta?g cells
tatal population
" of 1 | (MFt/MFc = l.ﬂ? {ur
= W of axper ?gnta sample conirel sample
MFL/MFe of control sample '
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Yeast mitotic recombinants (presumptive ade 2,
hiz 8 homozygotes) were te=n as red colonies or 23 red sectors on 3 normally

white yeast coleny. The plates {frem 107

and 1073 dilutions) were scanned
under the 10X Tans of a dissacting scope to enumerate the red colonies and
sectors. Population daterminztions were made from the lﬂhE' dilution plates.

A vecombinant fregquency (RF) was :ulcuTuted:_
Rf = 1ot2] recombinants countad
total nu r colontas screanad

b. Jubacute study
SimTlar groups of animais 2t each dose lavel re-
cefved Five oral domes of the test compound 24 hours apart. MWithin 30 minutes
after tha last dosing, the animals were inoculated with the test organism and
handled in the same fashion as those in the acute study.
c. In vitro study
_____ Cultures of 5. typhimyrium histidine auxotrophs
(6-46 mnd TA-1530) were plated on appropriate medfa. The test compound was then
added to the plata, either {n the form of a microdrop of solution (G.01 to O.25
@) appiied to & small filter papar disc rasting on the agar or a small crystal
applied directly ta the agar. Tenfold serial dilutions of the culture were
amployed and platad s0 as not to miss the cptimum cell density for mutant growth.

Mutant coionies were observed and scored. Strafn D-3 Saccharomyees cells at

proper dilutions were Shaken with the test compound, dituted, and plated at

50% survival lavel or above {ses HMR Supplementary Materials and Methods}. Red
sactors were then scored and the frequency calculated after suitable incubation.
Negative and positive controls were run concurrently. The positive control was

EMS for Salmonella and Saccharomyces. The in vitro Salmonella tests wers reported
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as {+} or [~) or questionable; the in vitro Saccharomyces tests were raported

as sample concentrations, parcent survival, and racombinants/10° survivors,

For the Saccharomyces 2 50% survival lavel, e.g9., an arbitrary 5.0% """'r}' test

Taval, was used when no LDy, was determinable. i
2. Cytoganetic Studims

a, In vivo study

Ten o twelve wesk ofd, male, aTbino rats obtained .

fram a closed colony (random-bred) weara used. A total of 59 animals in the
acyte stydy and 18 animals in the subacute study was used, as jllustrated in

the following protocol.
Kumber of Animals Used

Acute Study
Trastaent T N T
High Lave! 5 5 -
Intermadizte Level 5 5 g
Low Level 5 5 5
Positive Control ] 0 5
Hegative Cortrol 3 3 3

ubacute Stud
Ffve doses 24 haurs apart; animats killed & hours after last dose.

Irentment Eilled After Administration
High Leval h
Intermediate Level B
Low Lewval ' 5
Nagativa Control 3

A1l animads were dosed by gastric intubation.

Four hours after the last compound m_:lmin‘istrat‘inn.

and two hours prior tg ki111ng, each animal was given 4 mg/kg of colcemid fntra-
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peritoneally in arder to arrest the bome marrow c2lls In C-mitesis. Animals
were k1l11ad by using E{}E. and the adhering muscle and epiphysis of one femur
were reiovad. The marrow "plug" was removed with a tubercuiin syringe Emd

an 18 gauge needle, aspfrated into 5 ml of Hanks' balanced salt solution {555-}
in a tast tube and capped. The spectmens were coantr] fuged at- 1,500 RPM in a
tabTe-top centrifuge for & minytes, decanted., and 2 ml of hypotonic 0.5% KC1
solution was added with gentle agitation teo resuspended the cells. The speci-
mens were then pleced in a 37°C water bath for 20 minutes in order to swel!
the ¢cells. Following centrifugation for 5 minutes at 1,500 RPM, the supar~
natant was decanted and 2 m1 of fixative (3;1 absolute methanol iglaclal acetic
acid) was added. Tﬁe cells were resuspanded in the fixatfve with gentle
agitation, capped, and placed at 4°C for 30 minutes. The ipecimens were
again centrifuged, decanted, 2 ml uf prulshared flxative was added, and the
cells were resuspendsd and placed at 4°C overnight.

The folloewing day the specimens were again centri-
fuged, decanted and 0.3 - 0.6 m! of freshly prepared fixative was added to
obtain a suftable density. The cells wera resuspendad znd 2 « 3 drops of the
syspension were altowed to drop onto a ¢leanm, dry 5Tide held at 15™ from the
horizental. As tha suspension flowed to the edge of the slide, it was igrited
by an alcohel burner and allowed to flame. Following ignition, the slides were
aliowed ta dr:_.r at room temperature avarnight. [upliicate s1ides were prepared.
The stides were staimed using a 5% Glamsa solution {Gfemsa buffer pH 7.2) for
20 minytes, rinsed fn acetone, 1:1 acetonzixylene, and placed in fresh xylens
for 30 minutes., The 51{des were then mounted using Permount {Fishar Sclentific)
and 24 x 50 mm coverglesses. The coverglasses were Selected to be 0.17 mm

+ 0.005 mm in thickness by use of a coverglass micrometer. The pﬁparatiuns
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were mxamined using Leitz Ortholux 1 & Ii mfcroscopes with brightfield optics
and xeman light scurces. These specimens werge scanngd with 10X and 24X objec-

tives and suitable metaphase spreads that were countabie were then examined

critically using 40X, 83K or 100X oil 1mmersien flatfield apochromatic objeg-

tives. Oculars were aither 12X or 16} widefield periplanatics and the tube
magnificatton efther 14 or 1.25X. The filters used were either a didymium
{BG20} or & Schott ILS70 mu interference filter.

The chremosomes of aach cell wers counted and only
dipiold cells wars anaiyred. They wera scored for chromatid gaps and breaks,
chromosome gaps and breaks, reunions, calls with greater than ten aberrations,
polyploidy, pulverization, and any other chromosomal abgrrations which were
observed. Thay waere recorded on the currently used forms and expressad as
percentages on the summary stheets. Fifty metaphase spreads were scored per
animal. Mitatic indices were cbtafimed by counting at least 500 cells and
the ratip of the number of celly in mitosis/the number of cells observed was
exprassed as the mitotic frdex.

Positiva controls In the acute study consisted of

snimals which had bean given the known mutagen Triethylene Melamine (TEM} admin-

jstered intrzperiton=ally at a level aof 0.20 mg/ke. MNegative contrels on the
Bcute and subagute studies consisted of the vahicla in which the compound was
sdministered. The dosage levels, solvents and toxTcity datz zre included fn
the Resulis and Discussien Section of the report.
b.  In vitro study
Human embryonfc jung cultures (WI-38) which ware

negative for adventitious agents {viruses, mycoplasma) which may interfere

oz j—
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were used. These cells were employed at passage level 19. The cells had

begn transferred ysing 0.025% trypsin asd planted in 32 oz. prescription
bottles containing 40 m] of tissue culture medium. MWhan growth was approxi-
mataly 95% confluent tha cells were removed Trom the glass using trypsi;. '
centrifuged, and frozen in tissue cylture medium comtaining dimethyl sulfoxide
(DMsa). Cells were frozen in vials 1n the vapor phase of liquid nitrogen at

a concentration of 2 x 105 calls/ml. Hﬁnn neaded, the vials were remaved from
Tiquid nitrogen, quick-thawed in 2 37°C weter bath. washed free of DMEQ, sus-
pended in tissue culture wedium {minimal essential medium [MEM] plus 1%
giutamine, 200 units/ml of penicillin and 200 wg/ml of streptomycin and

18% fatal calf serym] and plantad in milk dilution bottliess at a concentra-
tion of 5 x 105 cells/ml. The test compound was added at three dose Jevels
using three bottles for sach Tevel, 24 hours after planting. The dose levels
required 2 preliminary determinaticn of a tissus culture toxicity., This was
accompl1shed by adding logarithmic doses of the compound in sajine to a series

of tubes containing 5 x 10°

cel15/ml which were almost confluent. The cells
were examined at 24, 48, and 72 hours. Any cytopathic effect [CPE) or inhibi-
tion of mitoses was scored as toxicity., Flve more cTosely spaced dose levels
ware empioyed within the two logarithmic dosages, tha higher of which showed
toxicity and the lower no effect. The solvents used and the range finding
data are presanted in the ftoxicity data report under Results amnd Discussion.
The dose leve] balow the Towest toxic lavel was employed as the high leval.
Logaritimic dose levels were employed for the medium and low levels.

Cells wara incubated at 37°C and examinad twice

daily o determine when an adeguat= numbar of mitoses were presant. Cells werw

harvestad by shaking when sufficient mitoses wera observed, usyally 24 - 48

1 [—
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hours aftsr planting, centrifuged, and fixed in absclute methanol:glacial
acetic actd (3:7) for 30 minutes.

Tha specimens were centr{fugad, decanfed. Epd ]
suspendad 1n acetic xcid-orcein stain (2.0%) and a drop of suspension placed
on a clean dry s1ide. Salected coverglasses 0.17 mm in thickness were placed
on the suspension and the excess stain gently expressed from the slide. The
coverglasses were sealed with ¢lazr nail polish and examined immediataly.

The microscopes, objectives, oculars, filters
and Tight soyrces were enumerated under thelmetaphaSE description. Positive
controls used were TEM {2t a concentration Ef 0.1 mcg/ml dissolved in salipa)
and negative :untrﬂls which consisted af the vehicle in which the test compaund
was dissolved, which was (1.85% saline. [Data were reported on forms currently
used and expressad as percentages on the anaphase summary sheets.

3. Domirant Lethel Assay

In this test, mdle and female random bred rats from a
closad colony were employed. These animals were 10-12 weeks old at the time
of ute. Ten male rats wera assigned to sach of 5 groups; 3.duse levels salectad .
as described above, a positive control {triethylene melamine} {TEM)} and a
negative control (solvant enly}. Tha pesitive control was administered intra-
peritoneally. Administration of the test compound was orally by Tntubation
in both the acute study (1 dose) and in the subacute study {1 dose per day
far 5 days). Following treatment, the males were sequentially mated to 2
femalas par week for 8 weaks {7 weeks 1n the subacute study). Two virgin
female rats were housed with a male for 5 days (Monday through Friday). These
two femyles were removed and housed in a cage until killad. The male was

rested on Saturday and Sunday and two new females introduced to the cage on
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Monday. It has haen our sxparience that conception has taken place 1r more
than %0% of the females by Friday and that the two day rest 15 bepeficial to
the male as regards subsequent weekly matings. Females were killed usigg EDE_
at 14 days aftar saparating from the mala, amd at necropsy the uterus was
examined for deciduomata {early deaths), late fetal deaths and total Tmplanta-
tiong.

Sufficient animals were provided in our experimental
design to accommadate for any reduction in the number of conceptions. Each
male was mated with twe females per week, and this provided for azn adequate
number of implantations per group per week (200 minimum) for negative controis,
even 1f thare was & fourfold reduction in fartility of implantatians. Results
ware arzlyzed according to the statistical procedurss described in Supplementary
Materials and Methods. Corpora lutea, sarly fetal deaths, latz fetal deaths
aznd total {mplantations per uterine horn were recorded on the riw data sheets,
which are submitted separately.

b. Supplamentary Mater{als and Methods
1. Host-Mediated Assay In ¥itro and FarmyTae

- a. Bacterial in vitro plate tests
This method has bean published by Ames: The Datec-
tion of Chemical Mutagens with Enteric Bacteria, Tn Chemical Mutagens; Prin-

clples and Methods for Their Detectfon, ¥ol. 1, Chapter 9, pp. 267-282, A.
Hnl'laendér. Fditor, PTenum Press, Mew York (1971).

b. In vitre for mitotic recombinatiom
(1} Strzin D-3 was grown to stationary phase
on complete e dum agar plates at 30°C (3-4 days). Cells were rinsed from the

plates and washed twice in saline and c¢ell concentration determined spectro-
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photomeirically. A standard curve previously determined for colony farming
units versys % transmittance at 545 mu was =asily used.) |

[2) Cells from the concentration suspension
wore difuted appropriately into 0.067 M Phosphate buffer pH 7.2 to prn;ide
5 x 107 cells/wi Tn a total of 25 l.

(3) The test chemical was first tested for
4 hours at 30°C, with shaking; at concentrations which permitted determination
of the 50% survival leval. Then, 1f not fncluded in tha First experiment, the

compound was tested again only at the 50% survival Tevel. If 502 survival level

could not be determined, the arbitrary test Tevel of 5% w/v was used.

{4) Following treatment, calls were dituted and
Plated on complete agar medium for detarmination of total population and red
sectors. Total surviving population was conveniently measured on plates of

167 >

and 1077 dilutions using Q.7 ml per plate (5 plates}. and sectors deter-

¥ und 1074

minad on plates of 10 ditutions using 0.2 ml per plate {5 plates).
Flates wers Incubated for & days at 30°C followed by a holding period af 2 days
at 4°C to promate color development with Tlimited aniargement of the colonies,
Red sectors were scored by systematically scanming the plates with a dissecting
microscope at 10X magnification.

{5} The frequency of re& sectors can them be
calcuiated and may be exprassed conveniently as sectors per 105 survivors for
comparison with untrezted controls.

(8} Ethyl Methane Sulfonate {EMS) was employed
a5 the positfye contrel in hoth in witro systems.

c. Minimal medfum (bacterfa}:

Spizizen's Mnimal Medium:

il &
!IigliﬂlllllEFrHCﬂi
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4X Salt Sotution:

{HH4} Sﬂq 8.0 gm

KoHPO, - 5.0 gm .
HHEPﬂ‘ 24.0 gm

Ma Citrate 4.0 gm

Mg 50, 0.8 gm

Biotin 0.004 am

HED gs to 1 liter

Sterilize by autoclaving
(121°C/15 min.)

Mediym:
4% %alt Salution 1250 ml

5.0% Glucose (starila) :100 m1 {If histidine 15 added
. at concentration of 20
mg/1iter, this becomes
a complete bacterfal
medium. )

1.5% Bacto-agar 1650 nl
[starile)

Complets medium {bacteria):

Bacto-Tryplone 1.0 gm
Yeast-Extract- 0.5 gm
Bacto-Agar 2.0 g
MHstf11ed HED 100.0 ml

Sterilize by autoclaving {121°C for 15 minutes).

Complete medjum {yeast):

IEHEF'U4 1.5 gm
Mgst, 0.5 gn

103



Peptone 3.5 gm

Yeast=Extract 5.0 gm

Glucase 2G.0 gm _

Agar 20.0 gm ’ |
Distilled HEﬂ 1000.Q m]

Steri1ize by avtoclaving (121°C for 15 minutes).
2. Cytoganetics In Yitrg Preparation of Anaphase Chroemosomes
{from Nichols. 1970)
¥Anaphase preparatlons may be made by several methods. One
conveniant approach s to grow cells directﬁj on covarslips in petri dishas.
With human fibroblasts 400,000 cells added to a 22 x 44 mm caversTip 1n 2 50
mm petrd dish grown in a 5% CO, atmosphere n air has proved very satisfagtory.
When adequate numbers of mitoses are visualized directly utilizing an inverted
microscope EuﬁuaT?y 48 to 87 hours after planting) the coverslip is transferrad
to abzolube ethang] for 15 minutes for fixation. They are then statned with
any cne of & number of suitable stalns (Fuelgen, May-Grurwald-Glemse, orcein)
ard attachad to & sTide with moynting medfa for eveluation. Anaphase prepira-
tions way also be prepared on cells grown in syspensfon or cells from & mono-
layer that have been pui inic suspension. In this Instance the cells are
centrifuged and fixed with the squash fixative. They are then suspended in
the =tain and a drop of the suspension put on the slide and covered with &
cavers]ip. However, 1n this case, only the excess stain is gently expressed
from under the coverslip and no sguasthing 13 carried oyt. In anxphase prepara-
tlons no pretrzatment with colchicine or hypotonic expansion 1s used and no
technique Tor spreading the cells is used, so that the spindle and normal re-

Tatipnships of the chromosomes are not disturbed.”
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3. Statistical Aralyses of Dominant Lethal Studi=s
The following statistical analyses were enployed as &
medns of analyzing the resulis oF the dominant lethal studies,
a. The fertiiity index
The number of pregnant females/numbar of mated
femates with the chi-square was used to compare each treatment to the control.
Armitage's trend was used for linear oroportions to test whather the fertility
Tndex was linearly related to arithmetic or log dose.
b. Totel number of impiantatiuns
The t-test was used to determine significant
differences botwesn average number of implantations per pregnant female for
each treatment compared to the control. Regression techniques were used to dater-
mine whether the average number of implantations per female was related to
the arithmetic or log dose. |
c. Total number of corpora lutes
The t-test was used to determine signifieant
differances betwean zverage number of corpora lutea per preﬁnant femala for
mach treeiment compared to the control.
d. Praimplantation losses
Preimplantation lasses were computed for sach female

by subtracting the number of implantations from the number of corpora lutea.

Freeman-Tukey transformetion was used on the preimplantation losses for each
female and then the t-test was used to compare each treatment to control. Re-
grassion technique was used to determine whether the average number of pre-

lmplantation iosses per female was related to the arithmetic or log dese.
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a. Dead implants

Dead implents were treated tha same as pre-
implantation losses.

f. One or mare dead implants -

The proportfon of females with one or more dead
implants was computed, each treatment compared to comtrol &y chi-square test and
Armitage's trerd used for }inear proportions to see 1T proportions were
Iinearly related to elther arithmetic or log dose. Alse, probit regression
analysis was used to determine whether the probit of the proportions was related
to tog dosa.

g. . Two or more dead implants _

The propertien of females with two ar more dead
implants computed was treated same as above {f).

h. Dead imglants par total implants |

Dead implants per total implants were computed for
gach fomale and used Freeman-Tukey arc-tine transfunmtfun.un data for sach
femala: then used t-test to compare each trestmest to control.

Historical control data was compiled ¢n a continuocus basis
as studies wars complated. In additfon to comparing each treatment to control,
a5 outlined above, sach treatment was compared to 2 historical contral.

In order to take variation between males into account,

A nested model was uﬁed.. An znalysis of across weeks iz also provided.

In addition to these tests, the distribution forms of the
various parsmeters were tested in ordar to evaiuate the appropriateness of some
of the tests being used. Certain correlations between parameters may exist
and were examinad as one step to detarmine the appropriatensss of modeis. If

necessary, aiternate test methods were implemanted.
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The results are presented Tn tabular form with the
adgditiaon of historfcal control fnformation. In addition to these tables,
a written report of all findings is provided. As Tnformation became available
from the gn-going investigation of these data, it was reported and suggestiuﬁs
included for changes to the methods of analysfs. The statistical reports give
the level of significance using hoth a one-tailed and two-t2iled test. Finally,

a sumary sheet for each study 15 providad,

# ' a
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F. Abbreviations

1. my = micron

2, meg = ug * microgram

3. g * oram 4 -
4. kg = kilogrem

5. ml = milliliter

b. rpn = revolutions per minute

7. *C = degress centigrade

8. pH = power of the hydrogen ion concentration to the base 10

9. M= molar selution

10.  corc. = concentration .

1. M = maximum toleratad dosage = High = LD, 1f determined
or else exceadingly high dose, such as 5 g/kg

12. INT = intarmediate = medium tevel

13. USE = ysage Tevel 1f known = Tow Tevel

14. B5S = batancad s2l1t solutfon

15. C-metaphase = cells arrested in metaphase, using colchine
or calcemid

16. LD, = that dasage which produced 50¥% mortality in the
group of animals treated

17. LOc = that dosage which produced 5% mortality 1n the group
af ;nimaTs treatad

1B. KC = negative cantrol

19.  PC = positive contro)

20. Al = acute usage Tevel {low level}

21. Al = acyte intermadiate lavel (medium Jevel]

22. AMTD = acute maximum tolerated dose level {LD5 Tevel,
high teyal)

n7




-————. .

23.
24.
25.
26.
27.
28.
29,
JQ.
1.
32.
3.

35,
36.

7.
38,

.39,
40,
41.
42,
43.

i,
45,
46.

m BIONETICS

SBU = subkacute wsage Tevel [Tow level)
SAI = subacute intermediate level (medium level}

A LD_ = subacute LDg leval {MTD lavel, high leval)

5
€0, = carbon dioxide -
DMN = Dimethy] nitrosamina
M5 = Ethy] methane sulfonate
TEM = Triethylene melamine
DMSD = Dimethyl sulfoxide
MEM = minimal essentia)l medium {Eagle's}

CPE = cytopathic effect
his
D-3

histidine marker

it

mitatic recombinant strain of Saccharpmyces

mf = mean mutant freguency

MFt/MFc = mean mutant frequency of the test compound group
compared to mean mutant frequency of the négative cantrol
group

GFU = colony forming units _

Wi-38 = pcode name far a strain of human embryonic lung
tissue culture cells

Rec x 10° = mitatic recosbinants x 107

Mean B/A = mean Traguency

tot. scr. = total scored

tot, = fotal

ye

= a test of variation in the data from the computed
regression 1ine - tested {n these studies at tha 5% ievel
Abar. = aherrations

fFreg. = fragment

HMA = host-mediated dssay
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